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THE HALLICRAFTERS-BUILT SCR-299— 


Another place where Belden wire goes to war 


American ingenuity and skill have given 
the Allied Forces another powerful war 
weapon—the Hallicrafters-built SCR-299, a 
sturdy, versatile mobile communications 
unit. In this fast-moving war, with speed 
and coordination all important, dependable 
communication plays a vital part. 

In the SCR-299 unit, and in many other 
types of Signal Corps equipment, there are 
hundreds of feet of Belden wire. 


Belden Manufacturing Company 
4633 W. Van Buren Street 
Compact, powerful equipment in the SCR-299 Chicago 44, Illinois 


—permits two-way communication while scout 
car is traveling at high speeds. 


Awarded the U. S. Treas- Merit for initiating the War 
ury Special Citation of Bond-or-Cash Dividend Plan 
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@ Just because the world can not get 
enough of them, it is no sign that 
something has not been done to meet 
this terrific trend to ball bearings. 
This record by the world’s largest 
maker of ball bearings is best ex- 
pressed by this startling statement: 


In the last two months of 1943, 
New Departure made more ball bear- 
ings than during the whole four years 


of World War I. 


This emphasizes the importance of 


I923 1926 1929 1932 


ball bearings in the war at home and 
abroad—and the super-human efforts 
that are being exerted to supply them. 
It also indicates the growing realiza- 
tion by all of the advantages of ball 
bearings, wherever shafts turn— 


1. Make for a compact design. 
2. Maintain accurate location of 
shafts. 
3. Give longer machine life. 
. Cut down maintenance. 
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Add to half a century of experience 
the ability to produce and you have 
one reason why New Departure Ball 
Bearings should be your choice for 
future use. 

A New Departure engineer is your 
shortest route to bearing satisfaction. 
vy 
NEW DEPARTURE 


DIVISION OF GENERAL MOTORS 
Bristol, Connecticut 


NEW DEPARTURE 


BALL BEARINGS 
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* SPECIALISTS IN 


PERMANENT MAGNETS MAY DO IT BETTE 


Destroyer Escort Kills Subs with Aid of 225 Permanent Magnets 


HE U.S. S. Spangler, a Destroyer Escort 

built by the Defoe Shipbuilding Com- 
pany, is illustrative of the constantly in- 
creasing uses for which permanent magnets 
are employed. About two hundred and 
twenty-five permanent magnets are used 
in this “floating precision instrument” as 
vital parts of telephone, audio, radio and 
sub-detection equipment, compasses and 
other instruments as well as many other 
electrical and electronic devices. 


Permanent magnets perform a similarly 
wide variety of tasks throughout the great 


panorama of Allied war equipment. And 
because of our 34 years of specialization 
in their development and manufacture, 
our organization has played an important 
role in designing and providing permanent 
magnets for many types of weapons and 
war machines. 


This unusual experience should prove 
invaluable in solving your problems...and 
our engineers will be pleased to consult 
with you. Write us on your letterhead, for 
the address of our office nearest you and 
a copy of our “Permanent Magnet Manual.” 


Help Win the War in '44— 
Buy War Bonds! 


She 


INDIANA STEEL PRODUCTS 
| A : 


6 NORTH MICHIGAN 


PERMANENT 


AVENUE 


MAGNETS 


e CHICAGO 2, 


SINCE 


ILLINOIS 


ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York 20, N. Y. 
Accepted under the Act of June 5, 1934, at Philadelphia, Pa., authorized July 20, 1934, Vol. 33, No. 3. 


Copyright 1944—The Indiana Steel Products Co. 


— 


1910 * 


ELECTRICAL MANUFACTURING 





Time alone can prove how good capacitors are. The enviable reputation of 
Tobe Capacitors for long life rests on an almost complete absence of “returns”. 
Such things don’t “just happen”. Back of Tobe Capacitors are constant 
research, specialized manufacturing experience and rigid inspections. Ratings 
are always on the conservative side. 

Whatever your condenser problems, we invite you to put them up to our 


engineers. You will receive prompt service and close co-operation. 


LONG LIFE ASSURED 


A small part in Victory today... A BIG PART IN INDUSTRY TOMORROW 
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le growth of the electrical industry 
since its first flickering glow at Menlo Park has 
been in part, a story of insulation. 

For more than fifty years, the Mica Insulator 
Company has been supplying insulating materials, 
keeping pace with the fast growing needs for better 
and more durable products. The early Edison gener- 
ators contained Micanite insulation—still a standard 
specification in electrical equipment. Mica and others 
of our insulating materials have contributed to the 
remarkable growth of electronics since the first 
De Forest Audion made wireless articulate. 

Today’s insulation must stand up under greater 
mechanical and electrical stresses. Electrically pow- 
ered equipment must operate with greater efficiency 
at higher temperatures. Maintenance of peak loads 
over extended periods—prevention of output losses 
over longer transmission circuits—high frequencies 
undreamed of a few short years ago—all have spelled 
the need for new insulating products and new forms 
of old products. 

Mica Insulator Company, through continuing re- 
search and development, has supplied 
new and improved products to meet 
each new demand. Today, in addition 
to Micanite in many forms, it furnishes 
raw and fabricated Mica (through its 
subsidiary, the Munsell Company); 
Lamicoid—a laminated plastic in the 
form of sheets, tubes and rods for all 
insulating purposes; a complete line of 
varnished fabrics and papers marketed 
under the well-known ‘“‘Empire’’ trade 
name; and a wide range of insulating Early Edison Bi-Polar 
specialties sold. under the name of trasted with huge DC. generator of to- 
os ss day— both users of Micantte insulation. 

Mico”’ products. : 

The Company is therefore in a position to reeommend 
impartially the insulation best suited to each particular 
application. Our engineers and technical representa- 
tives can offer unbiased counsel in discussing and 
weighing advantages and limitations. Mica Insulator 
Company products have all been tested in service, in 
hundreds of applications, and have fifty years of 
“know how” behind them. 


1. This huge power magnet, for fast handling of scrap metals, 
contains a specially fabricated Micanite insulating ring. 
Odd-size and unusually shaped parts can be readily cut or 
molded in Micanite. : 


2. A few of many Fiberglas applications are illustrated—slot 
wedges, armature end, stator piece and insulating washers. 
Impregnated with plastic resins and laminated under pressure, 
Fiberglas products combine high dielectric strength and excep- 
tional heat-resistance qualities. 


3. Mechanical Lamicoid. is easily punched, sheared, sawed 
and machined into many shapes. It has the toughness and 
high impact strength required for such applications as gears, 
pinions, valve discs. 
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TYPICAL CHARACTERISTICS OF SHEET MICA 


Chemical Composition (by analysis): 
Silica (Si Oo) 
Alumina (Al203) 
Potash (K2O) 
Magnesia (Mg O) 
Ferric Oxide (Fe2O3) 
Water (H2O) 


INCREASING THE LIFE SPAN OF 
Specific Gravity 2.78-2.85 POSTWAR MOTORS 
Fiberglas insulat 


ing forms— 
Max. Temperature (deg.)............0050005 1000 C ; va 
with Mica or y 


Hardness: Moh's Scale 2.5-2.7 


rnished, lami- 


at which employable 1832 F ntreated—are 


Power Factor at 1000 kilocycles 

Dielectric Constant 

Average dielectric strength (volts/mil) of fair 
stained quality, thickness 21/2 mils, tested 
in oil at room temperature with 1-inch 


spherical electrodes 


The selective sorting of Mica radio tube 
supports is shown in the accompanying 
photograph, 

Close control of all plant operations is 
a Munsell ‘‘must’’—from selecting Mica 
of the right type and grade for a particular 
application through splitting, gauging, 
sorting and punching operations. Applica- 
tions of Mica insulation are so numerous 
and diverse that its selection for any par- 
ticular purpose requires long experience 
and sound knowledge of its properties. 
These vary with the source of supply 
and our long established relations have 
provided the ability to meet customer re- 
quirements with Mica from India, Africa, 
Brazil, Madagascar and Argentina, as well 
as from domestic sources. 


Munsell Division 


MICA INSULATOR COMPANY 





Mica Insulator Company 


200 VARICK STREET - NEW YORK 14, N. Y. 


Chicago: 600 W. Van Buren St. «) Cleveland: 1276 W. 3rd St. . Detroit: Book Building 
Cincinnati: 3376 Meyer Place . Boston: 285 Columbus Ave. 


Representatives in principal industrial centers. Micanite and Super Micanite (built up Mica); raw and fabricated Mica; Lamicoid (laminated plastic) for electrical 
and mechanical applications; Empire Varnished Fabrics and Papers; Mico insulating specialties. 
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A “Brush-Up” Bookle 


you'll want for youl 


“THE TECHNICAL EDITOR SPEAKS" is a refresher booklet 
that brings you up-to-date on the technical terms and testing 
prgcedures used in measuring the properties of metals. It’s 
a Handy, useful guide for anyone who specifies, works or 
uses metals. 

It tells you what you want to know about their mechanical 
properties ... how they are determined and how the infor- 
mation is used to judge metals for practical applications. 
Compiled from a series of articles written by THE DEVEL- 
OPMENT and RESEARCH DIVISION of THE INTERNATIONAL 
NICKEL COMPANY... it includes discussions and descrip- 
tions of the properties listed below. Send for a complimen- 
tary copy today. 


UE ee ea 2 


THE INTERNATIONAL NICKEL COMPANY, INC, 
67 Wall Street, New York 5, N. Y. 


Please send me copy of “The Technical Editor Speaks.” 


Company 
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24 PAGES OF INFORMATION ABOUT METALS 


TENSILE PROPERTIES 
Yield Strength, Proportional 
Limit, Proof Stress, Rigidity, 
Modulus of Elasticity, Ductil- 
ity. 


TORSIONAL PROPERTIES 
Twist Resistance 


SHEAR STRENGTH 

HIGH TEMPERATURE PROPERTIES 
THERMAL EXPANSION 

LOW TEMPERATURE PROPERTIES 


FATIGUE 
Effect of Keyways on fatigue 
of shafting. 


HARDNESS 
Brinell, Rockwell and Vickers 
Tests. The Scleroscope. 


TOUGHNESS 
Impact Strength. Izod and 
Charpy Tests. Tension and 
Torsion impact. 


METAL IDENTIFICATION TESTS 


PHYSICAL CONSTANTS AND 
MECHANICAL PROPERTIES OF 
IMPORTANT METALS 


CONVERSION TABLES 


Measurements. 


DEFINITION AND GLOSSARY 
OF TERMS 


pk 
es 


MONEL © “K" MONEL «© “S$” MONEL o“R” MONEL © “KR” MONEL © INCONELS eZ" NICKEL © WNICKE! 
Sheet ...Strip...Rod... Tubing... Wire... Castings 
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Ka /, we diferent! 





HERE ARE SOME OF THE 


DIFFERENCES 


An aircraft company in California 
wired us to have our representative 
come and look at some of the bolts 
they were getting—presumably from 
us. We looked at them, but they 
weren’t our bolts, as the customer 
soon confirmed. 

Unretouched photographs, great- 
ly enlarged, only partially indicate 
the differences that are apparent on 
close inspection of the bolts them- 


Top hole not reamed, leav- 
ing burrs. 


a 


Top hole reamed—no burrs 
—eorrect depth, 
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tp badge 


IMPORTANT 


TO LOOK FOR 


selves—one taken from the batch 
that caused the complaint, and one 
from our regular production. 

Any engineer, production man or 
aircraft inspector knows that these 
differences are important. 


National, 









Raised X meets speci- 
fication and pre- 
vents 






Height of 
head as speci- 


Holes properly 
countersunk—clean 
—no burrs or ob- 


Holes uniformly lo- 
cated—facilitates 
threading. 
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CAL-PROOF MOTORS 


RESIST THE DAMAGING ACTION OF ACIDS, FUMES. 


MOISTURE, AND OTHERADESTRUCTIVE ELEMENTS 















Below — Moisture-proof 
ond dust-tight conduit 
box—screw-on type. 







Above—Nipple is solidly weld- 
ed into side of motor Flexible 
compound completely seals 









Right—Special drain plugs in 






_ endplates and conduit box 
provide for the removing of lead wire openings 


any condensction 


Qurstanpinc construction features of 












‘pletely seals windings and bearings, while 


7 
Wagner Chemical-Proof Motors are: Well-in- / outer frame guides cooling draft over motor... 











sulated and impregnated windings... Moisture- _ Dynamically-balanced (running balance), insur- 


7 


proof and dust-tight conduit-box... Special drain ing freedom from vibra- 


plugs in endplates and conduit box...Totally-en- 










closed, fan-cooled construction—inner frame com- 


a $or ¢ a : Wa8gnerElectric Corporation 


For full information on Wagner Chemical- ae ee a 
Proof Motors consult the nearest of ELECTRICAL AND AUTOMOTIVE PRODUCTS 


Wagner's 29 Branch offices, located in 
principal cities and manned by trained 


field engineers. 
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fo COMPROMISE WH 





OR PEACE 


On battlefronts all over the world, AtS1Mac Steatite Insula- In the amazing electronic devices that will amplify sight and 
tors contribute to high efficiency and constancy of operation hearing, speed production through new processes and controls 
of electronic devices for communications, firing controls and and contribute immensely to a better way of life, Quality of 
detection of enemy aircraft and submarines. Certainly there insulation must be the first consideration. 


can be no compromise with Quality in this vital equipment. 


LL of our thinking, planning, engineering and research is devoted to improving the 
A quality, precision and dielectric properties of ArS1Mac insulators. Our contribu- 
tions during the war are assurance that we will be ready to meet your postwar require- 
ments with the very finest Steatite Ceramic insulation. 

Perhaps you as well as we are not permitted to disclose some developments as yet... 
but in the high frequency insulation of electronic devices you are planning for postwar 
production, we will be glad to lend our knowledge and experience gained from forty- 
two years of Ceramic Leadership. . 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 
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Third Award: “Star” SPT Se 
25, 1943 : “« 
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STEATITE CERAMIC INSULATORS 


ALLAN AL LT SUL TLE 


4 Ways ft 
7 ys to Use 
NERAL PLATE LAMINATED SILVER 


For Improvin 
eS Y(t ace 
rmance and Reduci 
cing Cost 


4 


OVERLAY MATERIAL 4 
OVERLAY FABRICATED PAR DOUBLE + 
TS INLAY MATERIAL 
GELAY .. . SINGLE & DOUBLE FABRICATED PARTS SINGLE INLAY MATERIAL 
SINGLE INLAY FABRICATED 
PARTS 


The enormous advantage of Gen- tact surface harder, thereby assuring 
eral Plate Laminated Contacts 1s that long contact life. The base metal adds 
they give you solid silver performance strength and workability, and at the 
at a fraction of the silver cost. Why same time makes spot welding OF 
_.. because General Plate permanent- soldering more practical. The fabri- 
ly bonds a thin layer of silver on 4 cated assemblies, illustrated, show 
suitable inexpensive base metal, thus typical contacts made from General 
providing a silver contact face of high Plate Laminated Contact Metals. 
electrical conductivity at the point of If you have a contact problem, me 
actual contact. This eliminates cost- vestigate General Plate Laminated 
ly solid silver contact assemblies, Metals. They are available in sheet 
yet assures dependable electrical and stripe ready to be made into con- 
performance. tacts... or as complete fabricated as- 
In addition to economy, the lami- semblies ready for ‘nstallation. Write 
nating process makes the silver con- for complete information and catalog. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
ATTLEBORO, MASSACHUSETTS 


isions manuf ; 
anufacture the , 
‘ f Pr 
id and Rol llowing products 
ard Rolled Plated P , eh LED Ids <<, 
a recious Metals in all f ihe dls Solid Precio M 
6 as) totais Sir 
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rufiex Thermostat Metals 
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COIL NIPPLE — 
INJECTION MOLDED 
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PAL ie tla me) Lites) 
PANEL THERMO 
SETTING MATERIAL 


OIL SEAL RING FOR 
TRUCK ENGINE COM- 
PRESSION MOLDED 


SPRAY GUN HANDLE 
INJECTION MOLDED 
Abt Mb) sa) 


Will they change your PRODUCT IN POSTWAR DAYS? 


War necessity has resulted in phenome- 
nal developments in plastic manufac- 
ture. Plastics have proved their adapt- 
ability when there’s a scarcity of rubber 
or other materials; when man hours 
must be saved; when increased produc- 
tion speed is essential. 


Many of these adaptations of plastics 
are proving definitely superior .. . 
plastics are simply doing things that 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO- 


ths 
LITE 1S PRODUCING A LONG LIST OF ITEMS FOR AMER- | War | 
ICA'S ARMED FORCES ON LAND, SEA AND IN THE AIR 


other materials can’t. A brief discussion 
with our engineers may help solve 
your problems and completely revise 
present and future plans to your marked 
advantage. 


THE ELECTRIC AUTO-LITE COMPANY 
BAY CITY = Bay Manvfacturing Division MICHIGAN 


AUTO-LITE 


FOR THE DURATION... AND AFTER 





INPUT 95-130 V 60 CYCLES 1-PHASE OUTPUT 115 V PLUS OR MINUS WAG 





WATTS | Cat. Now 

30 

30 

60 
120 
250 
500 
1000 





____ CASED 
Cat. No. 


Net Wt. 


Index 
Ref. 
No. 


Cat. No. | 


an 


Net Wt. 





vR-1 


VR-1-AT 


VR-2 
VR-3 
VR-4 
VR-5 
VR-6 


8 Ibs. 
3 
18 
26 
46 
70 
140 


VR-107 
VR-107-At 6 


6 Ibs. 


VR-207 16 
VR-307 22 
VR-407 36 


1244 


14 
1634 


QOOHOOOO 
Gb GRO LE 


2000 VR-7 200 I 
TOUTPUT 6.0 or 7.5 VOLTS PLUS OR MINUS 14%. 
INPUT 190-260 V 60 CYCLES 1-PHASE OUTPUT 220 ‘230 V + 1LG| 


WATTS | CASED | Index Ref. 
| Cat.No. | Net. Wt. No. 
2000 | VR-7-A | 200 Ibs. | G-7 


INPUT 95-130 V 50 CYCLES 1- PHASE OUTPUT 115 V PLUS OR} MINUS "2% 

















Index 


Ref. _UNCASED 


Cat. No. : No. 
VR-155 
VR-255 
VR-355 
VR-455 
VR-555 
VR-655 
VR- 755 


INPUT 190-260 V 50 CYCLES 1- PHASE 


Cot. No. 


VR-158 
VR-258 
VR-358 
VR-458 
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| 
| 
| 
1] 








OUTPUT 220 230 V + + 4% 





ind 
| CASED ey 


UNCASED _ 


Cat. No. Net Wt. 

“VR-510 | 6 Ibs. 
vr\-520 | 9 ” 
VR-530 23 
VR-540 42 


z 
° 
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IRC 
WILL BE 


At war's end, IRC will be prepared to furnish 
ample quantities of resistors of a// types to meet 
Industry's post-war needs. 

That these IRC units will be available on a 
mass production basis is due to the fact that,-in 
meeting war requirements, we have developed the 
Nation’s largest resistor plant using the most 
improved and efficient types of specialized equip- 
ment. 


ENGINEERING HELP FOR YOU 


At your service on any resistance problems in- 
volved in your peacetime product design plans 
is our Engineering-Research staff. You 

may be assured that all projects dis- 

cussed with this department will 

be held in strictest confidence. 
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FEATURES OF IRC WIRE WOUND 
POTENTIOMETERS (TYPE W) 

1. Tight uniform winding on specially processed 
bakelite. 


2. Uniform contact pressure which can be ad- 
justed to meet application requirements. 


3. Welded resistance wire terminations. 


4. Only one wiping contact-clock spring between 
center terminal and contact arm. 


5. Designed for maximum stability under con- 
ditions of vibration and shock. 


6. Available as duals and triples in 
combination with composition 
controls, 





HEN whale oil lit the evening 

reading tables of 1807, it glowed 
from burnished brass lamps... sym- 
bols of civilized living that lit the way 
forward from the smoky hearths and 
pine tapers of log cabin days. And 
fifty years later, when kerosene be- 
came plentiful, brass lamps with brass 
burners and fittings became, more 
firmly ensconced than ever as mod- 
ern home lighting fixtures. 

‘Today, more than 130 years after the 
whale oil lamp... nearly 2,000 years 
after the first rude lamplight shed its 
rays over delicately wrought Chinese 
brass...this ageless alloy is still 


among the foremost of the modern 


16 


IS ALWAYS MODERN 


metals for smart lamps and lighting 
fixtures. And why? Two reasons. 
One, because homeowners and dec- 
orators have never found another 
metal that gives the same golden-yel- 
low richness and cheerful gleam of 
brass. And the other, because brass- 
ware fabricators have never found an- 
other metal that is so easy to machine 
and form into so many products. So 
it is safe to say that 100 or 1,000 
years from today, brass will still be 
modern . . . because it will always be 
the classic of its kind. 

Here at Bristol, brass of many dif- 
ferent analyses has been rolled and 


drawn for a multitude of uses... in- 


dustrial, functional, and decorative 
... though today it all goes to muni- 
tions makers to rid the world of Huns 
and Japs. When that job is done, then 
Bristol will turn to the job of helping 
modern-minded manufacturers win 
new peacetime victories with Brass, 
the modern metal. And it’s not too 


early to talk things over, right now. 


THE 


BRISTOL BRASS 


CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 
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When you need motors and control, consult your 
new Westinghouse we Data. It will help 
you to select and purchase the proper equipment— 
in % the time. 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to 

























HERE’S HOW TO GET use than any offered previously by any manufacturer. 
To fit widely varying requirements, this radically 
' THIS NEW BUYING new Buying Data is available in two forms: 
- DATA Motor and Control Loose-Leaf Book. This 
s is for the use of large-scale purchasers and is “‘tai- 
lored” to meet the needs of the individual buyer. 
” medal adlecl ang wile jane Prompt Pricing data is always kept up to date by the 
chances are you have already received this new ‘ f = | : 
ig | hia herve issuance of new price supplements. 
n | However, if you have not received your copy, Bound books are suitable for use of the majority 
write, wire or phone your nearest Westinghouse of motor and control buyers. They contain prices 
%s deselin office (requests will be filled through (ec orrect at time of issue and satisfactory for estimat- 
district offices only—no mailings from Westing- ing eoeure Serene the ae wn net 
Ve house Headquarters at East Pittsburgh). appacation Gata and cescriptols. , OURS EIU: 
Westinghouse Electric & Manufacturing Com- *“Motor Buying Data” covering po ular types 
a pany, East Pittsburgh, Pa. and ratings of motors (up to 100 hp), Gear- 


motors and M-G sets. 


“Control Buying Data” listing a wide variety of 
controllers and accessories for direct current, single- 
phase, squirrel-cage, wound rotor motors. 

J-90499 


Westin nghouse MOTORS AND CONTROL 


PLANTS IN 25 CITIES . OFFICES EVERY WHERE 
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SPECTROGRAPHITE wo. 


HEADQUARTERS FOR MOLDED 
CARBONS, GRAPHITES, METALS 
and COMPOSITIONS 


Brushes and Contacts 
(All carbon, graphite, metal, 
and composition types) 
Rare Metal Contacts 
Bearings 


Welding Rods, Electrodes, and 


Plates 
Brazing Blocks 
Rheostat Plates and Discs 
Packing, Piston, and Seal Rings 
Carbon Regulator Discs 
Sintered Iron Components 
Carbon Pipe, etc. 


. a new Stackpole high-purity graphite 
for chemical and metallurgical analysis 


~ 


Spectrographite No. 1 is made by a 
special process recently developed by 
Stackpole. Whereas normal graphite 
anodes contain total impurities on the 
order of .02 to .05%, Spectrographite 
contains less than .001%. Thus, it is 
used in analyzing such things as 
batches of molten metal, or in check- 
ing the purity of liquids by the spectro- 
graphic process. 

Ordinarily, high-purity graphite is 
made only by specialized chemical 


manufacturers, and is of interest only 
to chemists and metallurgical engi- 
neers. In this case, however, we believe 
Stackpole Spectrographite No. 1 -will 
prove generally interesting to readers 
of this publication—not so much 
because you might use it, but because 
it offers a convincing illustration of 
the progressive engineering behind 
the many Stackpole molded carbon, 
graphite, and metal composition 
products you do use. 


Spectrographite No.1 is supplied up to 12" lengths in %%", 


diameters. 


V4", and %@ 


Complete details on request. 


STACKPOLE CARBON CO., ST. MARYS, PA. 


STACKPOLE 


EVERYTHING IN CARBON | EVERYTHING IN CARBON BUT DIAMONDS | | EVERYTHING IN CARBON BUT DIAMONDS | 
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“YOU MAY NOT KNOW IT, BUT 


IF YOU MAKE THESE... 


We think the little fellow has something 
there. Even though brass turnings do have 
a relatively high salvage value, you 
wouldn’t manufacture them purposely. 
Your interest, of course, is in those parts 
which, by way of illustration, might be 
called the by-product—the parts that re- 
main after the surplus metal has been re- 
moved. Yet a substantial portion of the 
cost of screw machine products is deter- 
mined by the size and shape of those chips; 
by the speed with which they are removed; 
by the finish they leave, and the running 
time before tools require regrinding or ad- 


justment. Summed up, it’s the machina- 
bility of the rod that counts. 

Manyscrew machine products manufac- 
turers are keenly aware of the competition 
in this field. They know from experience 
that a few seconds’ time per piece may 
spell the difference between a profit and 
loss. They also know, as we do, that 
Anaconda Copper, Brass, Bronze and 
Nickel Silver Rods are as consistently uni- 
form in composition, temper, and machin- 
ing characteristics as strict laboratory con- 
trol and modern brass mill practice can 
make them. 





THE AMERICAN BRASS COMPAN Y 
General Offices: Waterbury 88, Connecticut 


Anaconda Rods are listed on the following page. 
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COPPER AND COPPER ALLOY 
RODS FROM WHICH TO CHOOSE 


All users of rod stock will agree that there is usually 
ONE best rod for a specific application. Finding that rod 
is sometimes a problem. If you feel that the practical 
metal-working experience of our Technical Department 
may be of assistance, let us know. We'll be glad to 
cooperate. 

Listed here are 44 of a large number of Anaconda 
Copper and Copper Alloys manufactured in rod form. 
They are made in all commercial sizes and shapes. Spe- 
cial Shapes in rod form are also produced by The Amer- 
ican Brass Company in copper, brass, bronze and some 
nickel silver and phosphor bronze alloys. 

Publication B.14 discusses Anaconda Copper Alloy 
Rods. Publication B-3 offers practical suggestions for 


machining. Either one or both of these booklets will be 
mailed on request. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


16 Leaded, Free Cutting 
Rod Alloys 


COPPER 
Leaded Copper—946 


LEADED BRASSES 
Leaded Commercial Bronze—202 
Hardware Bronze—267 
Leaded Red Brass 80%—205 
Leaded Brass—211 
Butt Brass—229 
Free Cutting Yellow Brass—27/1 
Forging Brass—250 
Extruded Architectural Bronze—280 


SPECIAL BRASS 
Leaded Naval Brass—612 


PHOSPHOR BRONZES 
Special Free Cutting Phosphor 
Bronze—610 
Leaded Phosphor Bronze 5%—93739 
(Grade B) 
NICKEL SILVERS 
Extruded Leaded Nickel Silver 10%—823 
Leaded Nickel Silver 12%—796 
Leaded Nickel Silver 18%—789 


COPPER-SILICON ALLOY 
*Everdur—1012 (Leaded) 


28 Other Machinable 
Rod Alloys for General 
and Engineering Uses 


COPPERS 
Electrolytic Tough Pitch Copper 
Deoxidized Copper—939 


BRASSES 
Commercial Bronze 90%—14 
Red Brass 85%—24 
Red Brass 80%—32 
Yellow Brass—61 
Muntz Metal—66 
SPECIAL BRASSES 
Naval Brass—452 
*Tobin Bronze 
Manganese Bronze—337 
PHOSPHOR BRONZES 
Phosphor Bronze 4%—903 (Grade A) 
Phosphor Bronze 5%—351 (Grade A) 
Phosphor Bronze 8%—353 (Grade C) 
Phosphor Bronze 10%—354 (Grade D) 
Phosphor Bronze—314 
Phosphor Bronze—316 
NICKEL SILVERS 
Nickel Silver 18%—719 
Nickel Silver 18% —723 
*Ambrac—850 
CUPRO NICKEL 
Super Nickel—701 
ALUMINUM BRONZES 
Ambraloy—901 
Ambraloy—928 
Ambraloy—917 
* Avialite—915 
COPPER-SILICON ALLOYS 
*Everdur—1010 
Everdur—1015 
BERYLLIUM COPPER-—175 
(Unheat-treated) 


CHROMIUM COPPER —999 









* Trade-Mark Reg. U.S. Pat. Off. 
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SNUB TEST 


Proves non-fray feature 
\ of new BH Fiberglas 
Sleeving 











New, BH Extra Flexible Fiberglas Sleeving wi// 
not fray, even under severe conditions. You can 
prove this right at your desk. It’s easy as snub- 
bing out a cigarette. Here’s how: 

Write us for a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. 

Hold short pieces of both BH Fiberglas Sleev- 
ing and the usual saturated sleeving between your 
thumb and index finger, and snub the ends of 
both sleevings against your desk, similar to the 
way you would snub out a cigarette. Do this five 
to ten times, pressing hard. 

BH Flexible Fiberglas Sleeving will spread 
slightly under this pressure, may fuzz a little, but 
will not fray. The usual saturated sleeving will 
break down at the edges and separate. 

Continued snubbing will not noticeably affect 
‘ 3 the BH Extra Flexible Fiberglas Sleeving, whereas 

y the saturated sleeving will readily unravel and 
become progressively worse. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 

All sizes from No. 20 to 54”, inclusive, are avail- 
able. Write for samples of this radically new and 









































te different sleeving today—in the sizes you desire. 
THIS-NOT THIS Seeing is believing! Bentley, Harris Manufactur- 


ing Co., Dept. M, Conshohocken, Pa. 





VARNISHED TUBING » SATURATED AND NON-SATURATED SLEEVING 







PRODUCTS 


3 NON-BURNING IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 


BENTLEY, eet CS MANUFACTURING CO. 


Conshohocken, Penna. 


MARCH 1944 


THIS HEAPED UP HANDFUL contains 3 
Ibs. of head trimmings obtained from 
100 %“ x 6" hexagon head bolts made 
by cold forging on the most modern 
bolt-making equipment in a Lamson & 
Sessions plant. ONE BOLT PER SECOND 
can be produced by this method. 


WASTE OF RAW MATERIALS RATIO is 25:1 in this instance 
MADE BY EITHER METHOD the finished bolt weighs 13/2 oz. 





.- PRODUCED IN MAKING A BOLT 
[ATS UP TIME, EATS UP MONEY... 
AND EATS UP PRECIOUS MATERIAL! 








Whether the material for making bolts is 
aluminum, copper alloy, alloy steel or just 
plain carbon steel—there is sure to be a 
needless waste of raw material required for 
any given quantity of bolts made by milling 
as compared with making those same bolts 


by cold forging. 


Lamson & Sessions makes bolts by both methods— 
and always has—but the trend toward cold forging 
bolts is now so strong that virtually 98% or more of 
our entire production is by hot or cold forging, other- 


wise known as upsetting. 


Of the two methods of bolt manufacture—milling and 
upsetting—milling is the slowest and most exacting 
method. It is very accurate, but very slow; very expen- 
sive because close personal supervision of the machine 


is essential and it is very wasteful of raw materials. 


By weighted averages, the waste factor in manufacture 
by milling as opposed to production by upsetting (cold 
forging) is about 20:1. The waste (chips produced by 
milling) ordinarily cuts away about 50% or more of 
the raw material. We scrap less than 5% of the raw 
material when we make bolts by upsetting. 


Cold forging and rolling threads produces bolts to 
such close tolerances that the aircraft industry has 
accepted them after exacting tests had demonstrated 
them equivalent or superior to the milled product. 


It may be made axiomatic—any bolt that can be made 
by hot or cold forging, should be made by hot or cold 
forging, if the quantity required is large enough to 
justify making the necessary forging dies. 


At left is an actual example of scrap produced per 100 





bolts (34”x6", hexagon head) as made by both milling 
and cold forging. 


Keep this in mind when you design for assemblies for 
war production—and for post-war manufacturing too. 


THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 
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“BOLTS ARE IMPORTANT!” — 24-page booklet of currently useful informa- 
tion for buyers of headed and threaded products, and describing 
Lamson & Sessions’ specialty fastenings which have wide industrial 
applications—now, in the post-war period. 

“THE LAMSON BLUE BOOK” —is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. 

“BOLTS, NUTS & SCREWS” — 70 pages of technical and practical informa- 
tion. First copy gratis, requested on your letterhead. Additional copies 
one dollar each. 

“SIMPLIFIED STOCK LIST’ — Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great 
value in showing you in what ratio quantities of various standard prod- 
ucts are kept in stock for deliveries, by your jobbers and in our own 
(and other bolt manufacturers’) warehouse stocks. 


\-—— -HERE’S A COUPON FOR YOUR CONVENIENCE-——-— 


THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street + Cleveland 2, Ohio 


Please send us [] Lamson Blue Book []Bolts, Nuts & Screws 
C] Bolts are Important! [] Simplified Stock Sizes 


Name of Individual Title or Kind of Work 


Employed by (Name of Company) 


Street Address 


City and State No. 1908—Copyright 1944—The Lamson & Sessions Co. 















PROVIDES THE BES 
OF ALL TRACIN 
REPRODUCTION METHODS 


FASTEST... LOWEST COST... FINEST... 


30 feet per minute actual production speed As low as a cent (and even less) per 
with Pease “22” Continuous Blueprinting square foot of finished Blueprints with 
and Finishing Machine (not shown) pro- Pease Continuous Blueprinting and Fin- 
vides quality Blueprints in staggering quan- ishing Machines . . . much higher with 
tities... ON TIME ... NO WAITING. other tracing reproduction methods. 


Blueprints — sharp white lines on deep blue 
backgrounds, virtually impervious to dirty 
finger marks. Blueline prints—sharp blue 
lines on clear white . . . Both easy to han- 
dle, lie flat, consérve filing space. Good 
Blueprints can be made from old, soiled, 
worn or torn tracings . . . impossible with 
other tracing reproduction methods. 


EXCLUSIVE PEASE FEATURES... 


@ Sliding ‘‘Vacuum-like’’ Contact smooths out tracings, prevents 
errors in printing. 


@ Three Speed Lamp Control provides operation at 10, 15, or 20 
amperes, minimizes running speed and dryer heat changes. 

@ Actinic ‘‘No-Break”” Arc Lamps burn for 45 minutes without 
breaking arc, resume instantaneously. 


@ Horizontal ‘Floating’ Water Wash floats prints 


free from tension and prevents wrinkles, stains, 
bleeding. 


@ Quick Change Chemical Applicator System 
PEASE “22-16” ; very economically allows change from Blueprints 
Consiees Blueprinting to Negatives in 20 seconds. 
and Finishing Machine—Pro- , @ Eight-inch Diameter Drying Drums, ther- 
duction — 20 feet 8 ane ; mostatically controlled, heated by gas or 
ee oc msg he <' fiat wet 1 electricity, dry the prints “flat as hung wall- 
paper. 


VERSATILITY... 


Pease Continuous Blueprinting and Finishing Machines are not limited to making 
Blueprints alone. They also: produce excellent Blueline prints, Brownprints and 
Brownline prints . . . together with a Wet Direct Process Developing Attachment they 
provide a splendid method of making Black and White prints continuously. .. More- 
over, when used in conjunction with a dry direct process developing machine they 
afford a first rate system for making Whiteprints (dry direct process prints). 

Ask for a Pease Tracing Reproduction Specialist to help you with your problems. 
No obligation of course. 


THE: C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD + CHICAGO 18 


Py - P A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING 
eV LTO LLL w/e TON 
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CARPENTER INVAR 


° +1008 200° 300° 400° 500° 


Comparison of Expansion Between 
Carbon Steel and Carpenter Invar “36” 


Average Coefficients of Expansion 
of Carpenter Invar 36” 
75° to 200° F .0000006 


0000009 
75° to 400° F. 0000015 
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ansion Properties 


to perform one of these functions 


Preventing error due to distortion of parts caused by 
temperature changes in service. 


Providing movement in devices where a low expansion 
alloy and a high expansion alloy are used together. 


Carpenter Invar “36” provides extremely low expansion properties 
through temperature ranges up to 400° F. As shown in, the 
accompanying graph, its rate of expansion is about one-tenth that 
of carbon steel. 

This versatile 36% nickel alloy has many applications—in products 
such as radio and electronic devices, thermostats, aircraft controls, 
precision scales, etc. And special methods of control in melting 
and testing permit accurate duplication of the low expansion prop- 
erties of Carpenter Invar 36”. Thus, it is not necessary to hand 
pick material for special applications as shipment after shipment 


provides the same expansion characteristics. 


In the form of strip, this alloy can be easily blanked and formed. 
And the new free-machining grade, Carpenter Free-Cut Invar “36”, 
makes possible faster cutting and better finishes on parts made 
from bar stock. 

For cooperation in applying Carpenter Invar alloys, get in touch 
with your nearby Carpenter representative. He can provide the 
technical information you need, and will be glad to keep you in 
close touch with our Metallurgical Department. Call on him when- 


ever the need arises. 


A note on your company letterhead will start a 
copy of this technical bulletin on its way to 
your desk. It contains useful information on the 


physical properties of these alloys. 
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Place Your 


VARNISHED TUBING 


requirements with MITCHELL- 
RAND to insure immediate 











delivery of Long Life, High 





Dielectric, Smooth Interior 
and Flexible, easy to use, 
VARNISHED TUBINGS 
Fiberglas or Cotton Yarn 
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PARTIAL LIST OF M-R PRODUCTS 
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Impregnated Varnish Tubing 

Insulating Varnisnes of all types 


Fiberglas Varnished Tope and Cloth ry 
Insulating Papers and Twines 

Cable Filling and Pothead Compounds 

Friction Tape and Splice 

Transformer Compounds 














FIBERGLAS 


INORGANIC 
VARNISHED TUBINGS 


M-R Fiberglas Varnished Tubings are 
made in four grades: 

Standard; Double Saturated; Triple 
Strength and Impregnated. 


STANDARD GRADE has maximum 
flexibility, is treated with a minimum 
of varnish and recommended for high 
temperatures where dielectric strength 
is not a factor. 


DOUBLE SATURATED has all qualities 
of the Standard Grade but with addi- 
tional coats of varnish to bring the 
dielectric rating up to 1500 volts. 


TRIPLE STRENGTH is built up with 
coats of especially flexible insulation 
varnish for dielectric ratings up to 
3,000 volts and is particularly suited 
where assembly operations include 
the possibility of rough handling. 


IMPREGNATED is the Optimum in Su- 
periority for high gloss, non-hydro- 
scopic, resistance to high temperatures, 
oils, acids, etc. IMPREGNATED has a 
dielectric rating beyond 8,000 volts and 
is unequalled for Long Life Under Most 
Severe Conditions. Write For Samples. 





FOR USERS OF COTTON YARN 
VARNISHED TUBINGS 


The Mitchell-Rand MIRAC and HY- 
GRADE Varnished Tubings of long 
staple fibre yarn are comparable to 
Fiberglas Tubings in dielectric ratings, 
tensile strength, flexibility and long life. 





te FREE FOR THE ASKING! 


Write today for your Free Card of Varnished 
Tubing with samples ranging from size 0 to 
20 to fit wires from .032 to .325 inches. . 

other valuable aids, are the M-R Guide Book 
of Electrical Insulation .. . the Wall Chart with 
reference tables, electrical symbols, allowable 
capacities of conductors, dielectric averages, 
thicknesses of insulating materials and tap 
drill sizes... and the M-R Wax and Compound 
Guide Book .:+:. they are full of valuable infor- 
mation... write for them on your letterhead. 


MITCHELL-RAND INSULATION COMPANY, INC. 


COrtlandt 7-9264 


NEW YORK 7, N. Y. 


Fiberglas Saturated Sleeving and Varnished Tubing 
Asbestos Sleeving and Tape 

etal Mea Coie LT 

Varnished Cambric Cloth and Tape 
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KOVAR 
FLANGE . 


SOLDER, WELD 
OR BRAZE TO CAN 






Use KOVAR 


for sealing 
ELECTRONIC TUBES 







de aiid transformer or capacitor seals of Kovar and glass 














TRANSFORMERS 
may be made in a wide size range and with single or multiple electrodes. RESISTORS 
Electrodes may be solid or tubular. CAPACITORS 

The design illustrated uses a vitreous glazed ceramic top, clean and CONDENSERS 
neat in appearance. The vitreous ceramic may be numbered, permitting VIBRATORS 
quick, easy identification of each electrode. iad 

The seal between Kovar and glass is a chemical bond in which the INSTRUMENTS 
oxide of Kovar is dissolved into the glass during a heating process. The GAUGES 
result, a hermetic seal— permanently vacuum and pressure METERS 
tight, effective under the most extreme climatic conditions RECEIVERS 
—tropical to stratosphere. TRANSMITTERS 







Kovar IS the answer to permanent vacuum or pres- 
sure tight sealing. Let Stupakoff help engineer YOUR 
hermetic sealing problems with Kovar. 





Let's All Back The Attack 
BUY WAR. BONDS 


“for great 
achievement” 





Products for the World of Electronics 
STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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INSUROK 
HAS HIGH IMPACT STRENGTH 


| Se aaa designers 
who are develop- 
ing new products and 
improving existing 
ones, which require 
relatively high impact 
strength, are specifying 
INSUROK. It has the ability, extremely im- 
portant in many products, to absorb shock 
and stand up under rough handling. 


And in addition, the light weight and 


structural strength of Laminated INSUROK 
make it adaptable to a wide variety of 


products which must meet rigid mechanical 
specifications. Its resistance to the reaction 
of most chemicals and temperature changes 
has qualified INSUROK for many chemical 
applications. 

There are many grades and types of 
Laminated and Molded INSUROK, one or 
more of which will meet practically every 
requirement. Richardson Plasticians, ex- 
perienced in working with designers and 
manufacturers, will be glad to help you 
determine the grade best suited to your 
needs. Write for complete information. 


“Facts About Plastics” gives a full, non-technical description of plastics and their 
use. Every executive concerned with product development or marketing should have 
a copy. Write for one on your company letterhead today to Dept. C, Melrose Park, Iil. 


Unless your product is going to 

be handled with “kid gloves” — 

it may be advisable to give it 

the advantage of INSUROK’s 
high impact strength. 


ILE RICHARDSON COMPANY 


MELROSE PARK NEW BRUNS 


DETROIT OFFICE: 6-252 « M. BUILDING 


DETROIT 2 


FOUNDED 1868 NDIANAPOLIS 


MICHIGAN NEW YORK OFFICE 


5 WEST STREET 


LOCKLAND, CINCINNAT 


NEW YOR 


ELECTRICAL MANUFACTURING 








HOW TO MAKE ANY MACHINE 
















Continuous one-direction motion is 
easy to deal with—it is natural to 
any machine. But start-and-stop 
operation, change of direction, in- 
dexing, feeding stock or parts— 
intermittent operations—need start- 


ers and stoppers. 
That’s where Solenoids come in. 


Solenoids—electromagnets— are 
quick on the trigger. They work with 
the speed of electricity—to move a 
plunger or piston in or out, up or 
down. They provide the flexibility 
of hand operation plus many times 
its speed—with precision timing and 
fast cycling as high as 400 per 


minute. 


War experience has given industry 
a new and broader understanding of 
what Solenoids can do for automatic 
and semiautomatic machines. 


Our electrical engineers, skilled 
not only in designing but in the 
right application of Namco “Stel- 
lite’? Welded Solenoids, will be glad 
to talk this over with you, at your 


convenience. 


Beat 
ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS * SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING Ee 
RC OORT A PEELE MeO DR ACN OS TT DST HT De) Ah 


1315’ STREET © CLEVELAND, OHIO 





NON-MAGNETIC 
GUIDE PLATES 














BAKELITE 
SPOOL ENDS 
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FLUSH RIVETED 
OUTSIDE 
ARMATURE 


3 PLY 
VARNISH 






















HAND WOUND 



















CAMBRIC COPPER COIL 
AND 

HEAVY FULLY _ 

IMPREGNATED ONE CENTRALLY 

coRD 


LOCATED AIR GAP 





STEEL 
COIL LINER 
STELLITE WELDED 
AT POINT OF 
iMPACT 










HIGH GRADE 
IRON 
LAMINATIONS 
















““STELLITE’’ WELDED 
SOLENOIDS 


were first made for our own use—and 
proved on our own automatic machines. 

They are designed and built so that 
they always do their job. They deliver 
YEARS of flawless service. 


Capacities, push or pull, up to 30 lbs. 


Send for Technical Bulletin EM-41. 


Trigger 
Fingers... 


Fighting for their country, millions of men from 
every walk of life are learning the value of good 
mechanisms... and the springs that help to make 
them work. Their trained hands will be quick to 
judge the worth of the products of the future. 
Their influence will affect mechanical developments 
in many fields. For those men who will improve, 
invent, pioneer the products of a country 
again at peace, the Wallace Barnes Company offers 
the resources of an organization trained to design 
and produce good springs in their infinite variety. 


CONSERVE METAL — DESIGN WISELY 
































WALLACE BARNES COMPANY free connecticur vss 
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cady /lew FOR YOUR Guper CUTTING JOBS 
... 5tgoer OBL wich SPEED STEEL 
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NO COMPLICATIONS 
IN HEAT TREATMENT 
OR HANDLING 


For any shop man familiar with 
the techniques used on tungsten 
cobalt steels, or on the 18-4-1 
and tungsten-moly analyses, there 
will be nothing new in the han- 
dling and treatment of Super 
DBL. It also conforms to stand- 
ard in the forms and finishes 
iailable, which include regular 
sizes of mill-treated tool bits and 
can be supplied from Allegheny 
Ludlum warehouse stocks, as 
vell as distributors, in principal 
Cities Coast to coast. 
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LLEGHENY LUDLUM mill 
technicians developed this 
new High Speed Steel to fill a dual 
role: first, to meet government re- 
quirements for the conservation of 
strategic materials; and second, to 
give you a higher degree of hard- 
ness and cutting stamina than has 
been previously available in steels 
which meet the conservation need. 


Super DBL (a low-tungsten, mo- 
lybdenum, cobalt steel) has been 
thoroughly tried and tested in serv- 
ice—it’s ready to take on your 
heaviest-duty production work. Use 
it on hard, gritty castings—on heat 
treated alloy or stainless steels—on 
any rough and tough cutting job in 
the shop with full assurance of 


maximum red hardness and per- 
formance. ®@ For full data on prop- 
erties, treatment and use, write 
for the “Super DBL Blue Sheet.” 


ADDRESS DEPT. EM-21 


Miehin Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


A-9074...W&D 
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A Complete Cure 


The simplest, surest cure for motor 
burnouts is to buy motors that have a 
built-in Klixon Protector. 

This simple, inexpensive protector 
guards a motor’s life . .. never letting it 
overheat and burnout... yet always 
allowing the motor to run at peak ca- 
pacity. Here’s how it works.— Over- 
load a motor until it becomes danger- 
ously hot and the Klixon Protector 
automatically clicks the power “off” until 
the motor cools to safety... then it turns 
the power “on”, either automatically 
or by manual reset, depending on 


Semen 


the type of protector you specify. 
Stop putting up with motor burn- 4 K & | xO IN MOTOR PROTECTORS 


outs,’insist on Klixon built-in Pro- 


tectors with every motor you buy. SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSE 
Your supplier can furnish. motors 

with Klixon Protectors ... A.C. all 

sizes; D.C. up to 30 volis. 
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HEADQUARTERS FOR 
ELECTRICAL 
MEASUREMENT 


Invest in Your Future 


BUY WAR BONDS 


MARCH 1944 


A ee hy 
SWITCHBOARD 
RSE a eel 

with a 6.8-inch scale 


HESE new General Electric instruments 

give you 36 per cent better readability in 
only 40 per cent of the space, compared with the conventional 6-inch, 
rectangular semiflush type. The long scale and legible markings, and the 
size and shape of the pointer, combine to make possible accurate read- 
ings quickly. Approximate readings are easy at a distance of 70 feet. 


In addition to these visible features we have incorporated new materials 
(such as alnico magnets) and perfected new manufacturing methods. The 
performance characteristics meet all requirements of the applicable ASA 
specifications. All this adds up to long-sustained accuracy throughout a 
wide range of operating conditions. That’s why these instruments are 
certain to become the most widely used switchboard instruments General 
Electric has ever built. 


FOR YOUR SWITCHBOARDS LATER Since the introduction of these instru- 


ments nearly five years ago, our entire production, totaling many 
thousands, has been for government requisitions, and may continue to be 
for some time. But you can have further information about these instru- 
ments now. Write for Bulletin GEA-3432, which illustrates the different 
types made in this new design and explains the various principles of 
operation. Address the nearest G-E office or General Electric Company, 
Schenectady, N. Y. 


GENERAL % ELECTRIC 
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BALLS BALL BEARINGS ROLLER BEARINGS 
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BALI AND BEARING COMPANY, ANN ARBOR, MICHIGAN 


ELECTRICAL MANUFACTURING 





On the battle fronts . . . in produc- 
tion equipment vital to our war effort. . . 
EverLOCK Washers are holding the line 
against vibration, strain, expansion and 
contraction. They don’t make news, because 
—once they have locked vital nuts, bolts 
and screws into position—they never re- 
quire a second thought. 
Notice how the chisel edges of the Ever- 
Ww ha E ee LOCK Washer shown above has— when 
flexed under pressure—dug deep grooves 
THE WASHER THAT HAS THE EDGE into the nut and work. Only EverLOCKS 
Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8-19 Provide this multiple locking action on 


Shown on AN936 (Army-Navy Aeronautical Standard) many wide chisel edges. 
EverLOCK Washers combine important 


f # ; savings in assembly time with this double 
\ a indemnity against loosened bolts, nuts and 


‘ screws. 
PROMPT DELIVERY ON MOST SIZES Wire, phone or mail your orders today. 
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You know it as electrical porcelain, and rightly take for 
granted its important properties of resistance to arcing, acids, 
moisture, thermal shock; its high electrical insulation value, 
iis permanence. 


You wouldn’t expect those comprehensive properties to be 
inherent in a simple material. They aren’t. Porcelain is a com- 
pound. You can’t shovel it out of the earth; neither can we. 
We assemble the ingredients and literally make the porcelain 
with all those properties. There are some applications for which 
no other material is as well suited as porcelain. 


Before a finger is lifted on a model, or a wheel turned on a die, 
the many ingredients have been tested and brought together 
from all points of the map. 


Fortunately these ingredients are abundant and immediately 
available. These facts, coupled with the skill and modern meth- 
ods of the established companies listed below, make available 
intricate parts like those illustrated, at surprisingly low cost. 

Write or telephone to any company listed for 
complete information on electrical porcelain. 


8A atta TF 
Pe TTCLt ASSOCIATION 
ELECTRICAL PORCELAIN SECTION 


THE AKRON PORCELAIN CO. THE CERAMIC SPECIALTIES CO. THE COLONIAL INSULATOR CO. 
3900 CORRY AVE., AKRON 14, OHIO 444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 973 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. KNOX PORCELAIN CORP. THE LOUTHAN MANUFACTURING CO. PORCELAIN PRODUCTS, INC. 
P. O. BOX 272, MACOMB, ILL. KNOXVILLE 1, TENN 2000 HARVEY AVE., EAST LIVERPOOL, OHIO = =1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY THE STAR PORCELAIN CO. THE UNIVERSAL CLAY PRODUCTS CO. 
6050 RIVARD STREET, DETROIT 11, MICH 7) MUIRHEAD AVE. TRENTON 9. N. J 1501 E. FIRST STREET, SANDUSKY, OHIO 
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“vacuum... dry air at 


pressure ...or inert gas 


Wherever your design calls for a relay to operate 
at high altitudes or below sea level . . . in the 
midst of dust or moisture ... where combustible 
gases make operation dangerous... this Clare 
Type “K” d.c. Sealed-In Relay brings its own 
ideal working conditions to the job. 


Think what it means to seal in sea level air pres- 
sure with a relay that must operate precisely at 
40,000 feet .. . to seal out moist air, seal in inert 
gas where arcing is a problem... to eliminate 
completely the effects of abrasive dust or corro- 
sive fumes! 


This new achievement in Clare “‘custom-build- 
ing” adds a new sphere of usefulness to the 
Clare Type “K” d.c. Relay, already widely used 
because of its small, compact size, its precise 
construction and its ability to withstand vibra- 
tion, shock and extremes of temperature. 


As illustrated, the Clare Type ‘““K” d.c. is an ex- 
tremely small relay ... measures only 144"x14” 
x 13/16"... weighs approximately 134 ounces. 
Sealed in its steel housing, it is still a relay for 
those spots where inches and ounces count. The 


overall dimensions of the housing are: 2 7/16" © 


long, 14%” in diameter. The weight of the en- 
closed relay is but 21% ounces. 


The Clare Type “K” d.c. Relay can be furnished 
in the contact forms shown, with any number 
of springs, up to and including 12 (6-in. hous- 
ing shown above)... coil voltage range is from 
1.5 volts to 60 volts d.c.... contacts of either 
18 gauge silver, rated one ampere, 50 watts, or 
18 gauge palladium, rated two amperes, 100 
watts can be furnished. 


Like all Clare Relays, the Clare Type “K” d.c. 
Relay can be “cus- 
tom-built” to meet 
your specific design 
problems. Write us 
in regard to them 
and receive our sug- 
gestions. In the 
meantime, you 
should have our cat- 

alog and data book. C. P. Clare and Company, 

4719 West Sunnyside Avenue, Chicago (30), 

Illinois. Sales engineers in all principal cities. 

Cable address: CLARELAY. 











CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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Screw Machines 
“on Vlazlo 


Working on war production? You see high- 
speed machining at its best, when you're 
working with Mazlo Magnesium bar stock. It 
machines at high speeds, accurately, taking 
a fine finish. Usually, only the limitations of 
the machines themselves determine how fast 
parts like these can be turned out. 
American Magnesium engineers are expert 
on what it takes to get top production from 
screw machines—tools and tool shapes, speeds, 
feeds and the like. They'll gladly counsel with 
you on such problems. Or, if your equipment 
is overloaded, it is quite possible that American 
Magnesium can fit some of these jobs into 


MAGNESIUM 


their screw machine department's schedule. 

And to those designers who are wondering 
how to employ magnesium to gain a maximum 
reduction in weight, American Magnesium’s 
engineers likewise offer their services. Cer- 
tainly, many wartime products can be made 
to perform better by a judicious use of light- 
weight Mazlo Magnesium Products; sand, per- 
manent mold and die castings, forgings, screw 
machine products, shapes or sheet. 

For any assistance on the use of magne- 
sium, write Aluminum Company of America, 
Sales Agent for Mazlo Magnesium Products, 
1715 Gulf Building, Pittsburgh, Pennsylvania. 


PRODUCTS 
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\ ALLORY 
~ Push Button Switches 


Many products on today’s drawing ‘boards call for manual make and 
break of the electrical circuit—either momentary or locked for an 
indefinite period. The answer to that need is provided by Mallory in this 
versatile, dependable Push Button Switch. 








Mallory Circuit Selector 
Switches — Single gang and 
multi-gang types. Low capac- 
ity, low resistance, silver-to- 
silver contacts, extreme flexi- 
bility in circuit and coil 
combinations. 


Mallory Jacks—Long frame, 
junior, midget, Signal Corps 
and extension types. Spring 
combinations for practically 
any application. 


Mallory Plugs —Two and 
three conductor types in bake- 
lite or shielded nickel shell. 
Tips insulated from sleeves 
to prevent shorting. 


Mallory Dial Lights — In 
screw base and bayonet 
base types. 


The switch is available in two different types: a non-locking model which 
operates only when the button is pushed in and releases on removal of 
pressure... and a locking switch which maintains its position when the 
button is pushed in, and is released only when the button is pulled out. 
In either case, eight circuit combinations are provided, and the switches 
can be mounted on panels up to 4 inch thick with a single hole he 
inch in diameter. 


For other precision electronic parts geared to today’s specifications and 
backed by Mallory’s wide application knowledge, send for the Mallory 
Catalog or see your Mallory distributor. A few typical Mallory products 
are mentioned at the left. 














P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
Serving the Aviation, Electrical, Electronics and Industrial Fields 


P.R. MALLORY & CO. inc. There are Bonds That Tie 
ai You to Your Fighting Man 
A i 4 @) 4 : —Government War Bonds! 
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Send for complete data giving 
ae properties of Acadia 

olystyrene, plus a table of 
specifications on its electrical 
properties. 


Acadia Styraloy 
Flexible at—100°F and has 
many of the electrical prop- 
erties of Polystyrene. Ideal 
for numerous electrical appli- 
cations. Write for information 
on forms now available, and 
data on physical and electrical 
properties. 


” YOUR ELECTRICAL REQUIREMENT 


“POLYSTYREN 


@® Offering an unusual combination of 
highly desirable electrical properties, Acadia 
Polystyrene compares favorably with mica and 
ceramics. Its dielectric constant, strength, and 
power factor make Polystyrene electrically 
superior to any other commercial plastic. 


Consider also the values: zero water ab- 
sorption; relative freedom from adverse effects 
by acids, alkalies, alcohol, stack gases, weather, 
etc; an excellent dielectric constant value, 
and high tensile strength of 3500 to 5000 
lbs. per sq. in. Add to these Acadia’s wide 
experience in the plastics field, and you have 
the reasons why Acadia Polystyrene merits 
your investigation. 


Complete details are available on request 
for quick reference some of Polystrene’s ou 
standing values are given here: 


Dielectric Constant 
2.5 to 2.6 at frequencies 10 
Power Factor, 60 cycles... __. -0001 to .000 
103 cycles_... .0001 to .0003 
106 cycles.... .0001 to .000 
Dielectric Strength, Volts/Mil %" thickne 
Short time 500 -to 706 
Step by step 450 to 60 
Volume Resistivity, ohms-cms._.. 1017 to 10! 
Heat Resistance 150°F to 175°F 
Softening Point 190°F to 250°F) 
Specific Gravity 


SE 
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and in all the world of alloys 


t here 5 


It takes more than a properly balanced union of nickel 
and chromium to produce genuine Nichrome.* There is always included at 
least one extra ingredient. - - Sometimes this hidden ingredient is an added 
trace of a third metal...an improved heating or quenching technique... or 
a specially developed deoxidizing anneal. But always it is the complete 
mastery with which D-H specialists employ their own exclusive methods 
and “know how." Remember this when next you buy electrical resistance 
or heating elements. - - For improved performance and longer life in 
your post-war products, specify Nichrome* and other resistance alloys 

by Driver-Harris—the time-tested standard of quality. 


* Trade Mark Registered 


a , a 
| OTL aa if hd aA 
COMPANY 


SPECIAL PURPOSE BRANCHES: CHICAGO + DETROIT «© CLEVELAND 
ORES Bd LOS ANGELES © SAN FRANCISCO «+ SEATTLE 
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Tested on a broad scale for the first time, by the strenu- 
ous demands of all-out war production, welding has 
“grown up”. It now meets every imaginable need from 
work on light sheet to the welding of an entire ship. 
And out of all this emerges the very valuable fact that 
only a good rod does a good job! 


Back of Seymour Phosphor Bronze Welding Rods is a long 
experience in manufacturing Phosphor Bronze for fabri- 
cation. They are specially alloyed to produce welds of 
high tensile strength—and proof that they do this is their 
large-scale use in the principal war plants of the country. 


IN GRADES 
A, C AND D 


Contingent upon state of supply, Seymour Phosphor Bronze 
Welding Rods may be had, under war regulation, through 
your welding supplies dealer. 
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NON-FERROUS 
The Seymour Mfs. Co., 49 Franklin St., Seymour, Conn. ALLOYS Since 1878 
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PREWAR EFFICIENCY FOR LIGHTING SYSTEMS 


REG.T.M 


Improved lighting, obtained with 
Alzak Aluminum Reflectors is definitely con- 
structive and important to war industries. 
Better light means better sight which, of 
course, means increased efficiency—more ma- 
teriel for our armed forces. Using aluminum 
requires no more man-hours of labor; may 
even save on fabricating and installation 
time. 
Let’s review the advantages offered by Alzak 
Aluminum: Reflecting surfaces meet the re- 
quirements of every lighting job, diffuse or 


specular, and combinations of the two. Reflec- 


tor shapes can be exactly what are needed for 
putting light where you want it; aluminum 
places no limitations on reflector shapes. The 
glass-like hardness of the Alumilite finish (proc- 
ess patented) makes cleaning easy, assures long 
life with continued high efficiency. 

Alcoa does not make reflectors, only the 
aluminum sheet from which reflectors are 
formed. Ask your regular manufacturer of light- 
ing fixtures about Alzak Aluminum Reflectors 
for essential war uses. 

ALuMINUM CoMPANY OF AMERICA, 2179 Gulf 
Building, Pittsburgh, Pennsylvania. 


ALUMINUM 
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to solve your electrical contact problems 


.One entire Fansteel laboratory is devoted solely to 
contact problems. Its facilities are yours to use. 


For nearly 30 years Fansteel research engineers have 


been studying electrical contacts . . . metals and alloys, CONTACTS Yi 


circuit conditions, contact pressures, heat generation 

and dissipation and scores of related questions. They 

have at their command complete modern equipment Ps eee 

for electrical and metallurgical investigation. Their | 

wealth of experience and technical knowledge is at — when inquiring, ask for a copy 


of “Fansteel Electrical Contacts 


your service. Your problems will always be welcomed. = An Engineer's Handbook”. 


AN QT EEL Metallurgical Corporation 
NORTH CHICAGO °¢- @ _— ILLINOIS 
-- +» +» BRANCH OFFICES IN PRINCIPAL CITIES 
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Mi = the War Story Can Be Told... 


about Burgess-Norton’s production achievements 
and developments in the manufacture of ..... 


PISTON PINS 


of all types including aircraft with finishes to 2 micro inches . . . in 
the field of 


HYDROGEN COPPER BRAZING 


where with the largest and latest type “‘controlled atmosphere” electric 
furnaces, copper brazed and heat-treated parts are being mass pro- 
duced in one continuous operation .. . in the field of 


5 HEAT TREATED, SCREW MACHINE AND 
GROUND STEEL PARTS...NON-PRECISION 
BALL BEARINGS 


where highest production rates are being achieved without sacrifice of 
quality uniformity ... 


e « « « you will discover much that will be 


to your advantage in post-war production. 


ee 


MANUFACTURING COMPANY 


} 40 years in GENEVA, ILLINOIS 




















1 of 7 Chicago Ordnance District winners of the Second Star for continued high production of war materials. 
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Hee is the new Fairbanks-Morse 
general purpose, continuous duty 
motor —designed for the future— 
available now! Never have more 
stamina, versatility and protection 


been built into a motor housing! 


BUY WAR BONDS 


i 


A Challenge to the Future’ 
---in Motor Design 


NOTE THESE FEATURES 


It is a 40°C. motor. 

It is a protected motor. 

It has an optional conduit box assembly. 
It has cross-flow ventilation. 


closures. 
It has exclusive Fairbanks-Morse COPPERSPUN 
ROTOR. 


Write Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois. 


It has ball bearings—sealed in cartridge type 
4 


FAIRBANKS-MORSE 
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When we take on a plastic molding job here at 
General Industries, we work everlastingly hard to 
fulfill every commitment. And we have the experi- 
ence and the facilities to make good on our promises. 

Raw plastic material in a barrel is much the same 
to any molder. It’s the way that material is put to 
work that spells the difference between competence 
and incompetence. Equipment is important, of 
course, but it’s available in ordinary times to any 
molder. What isn’t so readily obtainable is that in- 
tangible ingredient of experience. 

One place where that experience is mighty im- 
portant is in the making of molds. Micrometer toler- 
ances, inserts, thin and thick sections, polished sur- 
all these 
call for a skill and knowledge that will make the 


faces, openings in several directions. . 


most practical mold for the specific job. That’s the 
kind of experience that isn’t gained overnight—that 
isn’t available unless the molder has met and de- 
feated similar problems before. 

We have that experience here at, General In- 
dustries—obtained from molding of plastic parts 


av 


by the millions—in widely varying shapes, sizes 
and materials. Naturally, we have the necessary 
presses to turn out the work according to specifica- 
tions and schedules. 

So, we suggest that when Uncle Sam finishes the 
important work in hand, and the urgent pressure is 
off, you bring your plastic problems to General 
Industries. You'll find here the facilities and the 
experience which are so important to your product. 


And you can take it from us, we won’t let you down. 


eee. 


SORES an 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division °@ Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 


Philadelphia: Phone Camden 2215 
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"Greak that Gottlencehk!” 


Eliminate the slow-down of fumbling around hard-to-get-at spots on assemblies. Here is where the 
CLUTCH HEAD Lock-On feature, uniting screw and bit as a unit, substitutes seconds for minutes. . . reduces 
haphazard groping to a speedy, simple, and certain operation by permitting one-handed reaching and 
driving from any angle. This frictional lock is instantly obtained with a reverse turn of the Assembler’s 
Bit in the recess of the CLUTCH HEAD Screw. The hold is definite; yet it is automatically released when 
the screw is turned for the drive home. So, too, in field maintenance, this CLUTCH HEAD Lock-On feature 
bypasses the bottlenecks to save time by simplifying repair and adjustment operations. With a Center 

Pivot hand driver, service men find it easy to withdraw and save CLUTCH 

HEAD Screws for re-use, undamaged and held securely against dropping 

and loss. Similarly, the long reach through the bottleneck frequently saves 

the dis-assembling of surrounding units for access to points beyond. 


Would you care to personally inspect and test the many exclusive advan- 
tages of CLUTCH HEAD Screws? Then let us send you package assortment 
along with sample Center Pivot Bit and fully illustrated Brochure. 


Thisis the only modern screw opera- 
tive with Assembler’s Bit or ordinary 
type screwdriver. It is available 
in Standard and Thread-forming 
types for every purpose...with 
features that contribute defi- 
nitely to smoother and lower 
cost assembly line operation. 


Note the economy of this rug- 
ged Center Pivot Assembler’s 
Bit. It delivers a longer 
uninterrupted spell in opera- 
tion and requires only a brief 
application of the end sur- 
face to a grinding wheel to 
restore its original efficiency. 


UNITED SCREW AND BOLT CORPORATION 


CHICAGO 


CLEVELAND 


NEW YORK 
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HOW TO PUT ONE AND ONE 
TOGETHER = AND GET ONE! 


T wasn’t so long ago that soldering metal 

to glass was considered an impossibility. 
Yet today Corning Glass has developed a 
metallizing method whereby the base for 
the solder actually becomes an integral part 
of the glass itself, producing permanent 
hermetic seals. The metallized layer solders 
as easily as brass or copper and is not 
harmed by normal soldering temperatures. 
Parts can be soldered to it by an ordinary 
soldering iron, soft air-gas flame or induc- 
tion heating. Truly, in this case, you can 
put one and one together—and get one! 


Best of all, Corning type metallizing can 
now be applied to an extremely wide range 
of Corning’s standard and extra-strong 
glasses. Where extreme resistance to ther- 
mal or mechanical shock is required it can 
be applied to tempered glass. Where elec- 
trical characteristics are of prime impor- 
tance it can be applied to some of the special 
low-loss glasses such as Corning’s “Pyrex” 
Multiform Glass No. 790. 


If you have a difficult assembly problem on 
units which must be sealed against leakage 
of air, oil or water—Corning’s metallizing 
method may very well prove an efficient, 
money-saving answer for you. But whatever 
your problem, we want you to know that 
Corning’s unmatched “know how” in glass 
is always at your service. As a starter we'd 
like you to have a free detailed study called 
“There Will Be More Glass Parts In Post- 
war Electrical Products.” Simply write the 
Electronic Sales Department M-3 Bulb and 
Tubing Division, Corning Glass Works, 
Corning, N. Y. 


AMES 


PYREAE 
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1 | 
TUNE Electronic Glassware 


“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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RECOMMENDED TOLERANCES: 


2. 
3. 


4. 


COMPRESSION MOLDED PLASTICS 


Minimum tolerances on build-up dimensions (those 
dimensions affected by flash thickness at mold parting 
line) are: 
For general purpose type materials—plus 0.010 inch, 
minus 0.000 inch.* 
For impact type materials—plus 0.015 inch, minus 
0.000 inch; greater tolerances are required as part 
sizes increase.* 
Minimum tolerances on dimensions not affected by build- 
up are: plus or minus 0.003 inch per inch. 
Minimum warpage tolerance is plus or minus 0.003 inch 
per inch from plane through average of warped surface. 
Specify close tolerances only on important dimensions. 
*In transfer molding, tolerances on build-up dimensions 


can be held closer than those shown above. 


RECOMMENDED TOLERANCES: 


INJECTION MOLDED PLASTICS 


Because compound is injected into a closed mold all 
minimum tolerances should be plus or minus 0.003 inch 
per inch. 


Warpage tolerances are the same as those for compression 
molded parts. 


RECOMMENDED TOLERANCES: 


INJECTION MOLDED G-E MYCALEX 


Minimum built-up tolerance is plus 0.005 inch per inch, 
minus 0.000 inch. 

Minimum tolerance for other dimensions is plus or minus 
0.0025 inch per inch. 

Taper of 4° on side walls and pins is recommended to 
facilitate removal of part from mold. 


RECOMMENDED TOLERANCE: 


COLD MOLDED PLASTICS 


Because molding technique requires curing part after 
removal from mold, tolerances are approximately double 
those required for hot molded plastics. 


GENERAL CONSIDERATIONS: 


i. 


Designers: and molders should co-operate on tolerance 
specifications. A demand for closer tolerances than are 
necessary increases tool and production costs and reduces 
output. 

Grinding or machining molded part is sometimes the most 
economical procedure for obtaining critical dimensions. 
Tolerances on inserts to be used should be such as to 
facilitate molding and to minimize finishing costs. 


Multiple cavity molds usually necessitate increased 
tolerances. 


FACTORS WHICH AFPECT FINAL DIMENSIONS 
OF MOLDED PARTS: 


Mold variations caused by tool room tolerances, 
distortion in hardening and normal mold wear 


Molding technique 
Shrinkage during molding process 


Type of compound 


ae 
31/4 ~o10 


Section fa eal 


A An electric contactor assembly made of general purpose 
phenolic compound. 


Good design and proper molding procedure maintain 
WV specified tolerances. 


GENERAL ELECTRIC, the nation's largest plastics molder, offers 
to those interested the services of its experienced staff 
of chemists, plastics product engineers, designers, tool makers 
and molders. For additional information about plastics or for 
reprints of this advertisement write Section F-214, General 
Electric Plastics Divisions, 1 Plastics Ave., Pittsfield, Mass. 


BUY WAR BONDS 


Hear the General Electric radio programs: The ‘‘Hour of 
Charm’’ Sunday 10 P.M. EWT, NBC —‘‘The World Today”’ 
news.every weekday 6:45 P.M. EWT, CBS. 


GENERALGELECTRIC 
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Ic you believe in the future of America as we 
do, then we’re asking for an appointment im- 
mediately after the victory has been won... 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 

. how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation that your operations require. 


As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 
we both can keep it, you can again take advan- 
tage of Anaconda’s service and the benefits 
derived from the single product control “from 
mine to consumer” backed by years of contin- 
uous metallurgical experience. 


ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York 4 
Chicago Office: 20 N. Wacker Drive 6 
Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 


This familiar trade-mark 





symbolizes the best ef- 
forts of modern research 
and production. 


ANACONDA WIRE & CABLE COMPANY 
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REQUIRE LITTLE OR NO MORE SPACE THAN 
A PLAIN BEARING OF COMPARABLE RATING 


One of the outstanding advantages of 
Torrington Needle Bearings is their excep- 
tionally small size in relation to their un- 
usually high radial load carrying capacity. 

The use of a full complement of small 
diameter rollers within a single retaining 
raceway—the basic design principle of all 
Torrington Needle Bearings—has provided 
the advantage of anti-friction operation within 
space limits no larger than required for a 
sleeve or plain bushing. 


The small size which characterizes the 
Needle Bearing also contributes to efficiency 
and economy of product design in other 
important ways: it facilitates compact design; 
simplifies housing structures, frequently per- 
mits reduction in overall size; contributes to 
lighter weight; and through one or more of 
these advantages—miakes for greater efficiency 
and lower cost. 


Size Advantage in Newer Type 
Needle Bearings 


As one new application led to another, modi- 
fications were made and new type Needle 
Bearings were developed by Torrington to 
meet new engineering requirements which 
were encountered, particularly in aircraft ap- 
plications. For example, the AT Type, origi- 
nally developed for use in conjunction with 
AN bolts, has a heavy, through-hardened 
outer race, a heavy hardened inner race, and 
is designed to give a maximum static 
non-brinell capacity equal to the sheer 
strength of the AN bolt. Another 
type was designed to adapt the 
Needle Bearing principle to cam- 
follower service...another fer ‘‘x-tra 
capacity” load requirements ...and 
so on until today Torrington pro- 
vides a Needle Bearing to meet virtu- 
ally any radial load requirement. The 
size ranges of the principle types are 
shown in the accompanying table. 
Additional information on other types 
and sizes will be found in our Needle 
Bearing Catalog, available on request. 
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Small Size and Compact Desien are 
Features of these Needle Bearings 











TYPE RC 


TORRINGTON 


NEEDLE BEARINGS 





















TYPE MINIMUM MAXIMUM 
NEEDLE SHAFT SHAFT 
BEARING DIAMETER DIAMETER 






















DC -1875" 3.500” 









NCS .6250” 5.500" 
AT* -1900” 1.000” 
RC .2500** 1.500** 





* Size range to fit Standard AN Bolts Nos. 3 to 16 


** indicates OD of stud on cam-follower. Camroll diameter: 
range from .6875"' to 4.000". 










Importance of Size 
in Postwar Product Design 







War-accelerated design of military equipment} 
and material which has shown a definite trend 
toward “‘compactness’* to save cargo space} 
and lighter weight to facilitate air transport 
will continue to promote greater efficiency in 
the design of postwar products. The con. 
tributions which Needle Bearings can make 
in this direction are already well established 
in many fields. If you are planning new 
products or design improvements in old, it 
will pay you to investigate fully the advan. 
tages in the use of Needle Bearings. Our 
engineering department will welcome the op- 
portunity to cooperate in developing designs 
or assist in the selection of the correct Needle 
Bearing for your requirements. 













THE TORRINGTON COMPAN\} 


Established 1866 + Torrington, Conn. + South Bend 21, Ind. 
“‘Makers of Needle Bearings and Needle Bearing Rollers’ 


New York + Boston + Philadelphia + Detroit $ M 
Cleveland « Seattle * Chicago * San Francisco - . 
Ne 


Los Angeles + Toronto + London, England wi 
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PROVIDES A LONG 
SNAP-ACTION LIFE 












Micro Switch provides lightning-fast, snap-action control 
of electric circuits with reliable and positive operation 
accurately repeated over millions of cycles. 


This performance is made possible by use of the unique, 
field tested, and proven operating principles of the Micro 












































] 
| . . . . : 
; Switch. The snap motion of the Micro Switch contact is 
i in the same direction as that of the operating plunger. 
There are no reverse bends in the Micro Switch spring, 
1 ee Pring 
” ' and there is no life-limiting ‘oil can” action. 
The experience of design engineers with millions of 
. P . . & 8) . . 
i Micro Switches in a great variety of applications has 
| shown performance ability and operating characteristics 
+ never before found in snap-action switches. 
Its small size, its high electrical rating, its ability to 
nent . . e “99° f B . Y 
a Micro Switch Operating Principle operate satisfactorily or millions o | Operations on minute 
‘endy movement and force differentials, its availability in vari- 
ace ee ee eee ous types of housings and a wide range of actuators . . . 
port “C” is supported os a cantilever at "M". The two shorter compression have made Micro Switch the choice of design engineers 
y in — _ whens ee ee ae for precise operation of many types of equipment. 
-On- oan os mae force supplied byt the eomprecdion members = Miero Switch is Underwriters’ listed and rated at 1200 
P ; the free end of the spring "A" snaps contact one stop to ‘ 
oles eins 2th Gelahentus nant, Seep atte & Oe canes Gace V.A., at 125 to 460 volts a.c. Capacity on d.c. loads de- 
hed occurs when the deformation of the tension members of the spring by pends on load characteristics. A wide variety of basic 
. anger ee switches and actuators provides characteristics varying 
new ite itil ein from high vibration resistance to sensitivity requiring 
|, it heat treated to provide the high fatigue only 2/1000 ounce inches of operating energy. 
resistance necessary to insure a minimum 
an- iam: Micro Switch Handbook-Catalog No. 60 will give you 
Our complete details as to electrical characteristics, con- 
Op: struction, applications and.dimensions. If you happen 
od The rivet type a* of superfine to be specializing in aircraft equipment, also send for 
“ a re Handbook-Catalog No. 70. 
ale ‘ 
The operating plunger is a highly polished, hard, Micro Switch Corporation, Freeport, Ill. 
stainless steel pin molded into an accurate Bake- Branches: 43 E. Ohio St., Chic (11) + 4900 
lite head. This head is so shaped that It cannot Euclid ae Cleveland (3) » 11 Park Pl., New York 
rotate, hence bears on the switch spring at the City (7) « 1 i] W. 8th St., Los Angeles (14) « e Sales & 
N Y same point through millions of operations. Engineering Offices: Boston - Hartford 
tnd BUY ALL THE BONDS YOU CAN 
ing. 
ers” 
7 HUNDREDS OF SPOTS FOR MICRO SWITCHES 
a 





An explosion-proof Micro Switch Micro Switches with push button Two Micro Switches with spring Spring plunger Micro Switches 
is used with a spray gun to cut actuators are used as safety type plungers are used to insure serve as break indicators in tex- 
off the ventilating system of the switches on high tension cabinet correct position of material in tile and paper mills. 

spray booth automatically when doors. A normally open switch jigs and fixtures. 

the gun is hung up. breaks circuit as door is opened. 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO (M& SWITCH 


Made Only By Micro Switch Corporation... Freeport, Illinois, U. S. A. 
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FOR Sugiucered PROTECTION 


Depend Upon Specialists in Vibration Control 














“Engineered Protection” against the disastrous effects 
of shock and vibration for all types of equipment 
involves only: 


1. Provision in your designs for the use of 
flexible mountings. 


2. Selection of mountings which are of the 
proper type, size, deflection, and load rating. 


3. The correct positioning of the mountings 
in relation to the direction of the dis- 
turbing forces. 


Lord Shear-Type Mountings fulfill the requirements 
of Engineered Protection. They are the result of 20 
ears’ specialization in the design and production of 

onded rubber-to-metal products. Lord Mountings 
are produced in a few basic shapes, but in a mulkti- MOUNTINGS ON INDUSTRIAL EQUIPMENT 
plicity of sizes, to cover any loading from 42 lb. to (ASSEMBLY BY MARION STEAM SHOVEL CO.) 
thousands of pounds, with deflection ratings from & ee 19 
1/16" to 4". Vibration Isolation efficiencies from f ¥ 
75% to 85% are commonly obtained, and up to 
97% in the case of equipment operating at very 
high frequencies. 






















The use of flexible mountings will prolong 
equipment life, lower maintenance cost, insure ac- 
curacy of operation, reduce weights by eliminating 
necessity for inertia masses, and cut down noise by 
breaking up metallic paths for sound travel. The 
illustrations show a few 2 ger of widely 
varied types, all of which fulfill in detail the 
requirements of, and have gained the benefits of, 
engineered protection. 


For complete information covering all Lord 
Mountings, as well as engineering discussion on 
vibration control, write for Bulletins 103 and 104. MOUNTING GASOLINE ENGINES 


(ENGINE BY KERMATH) 
Let's All Back The Attack 
BUY WAR BONDS 



























SALES REPRESENTATIVES 


tT Taxes ruBBER Ja Shear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 








NEW YORK - - 280 MADISON AVE. 
CHICAGO - 520 N. MICHIGAN AVE. 
DETROIT - - 7310 WOODWARD AVE. 


BURBANK, CAL. - 245 E. OLIVE AVE. 
CANADIAN REPRESENTATIVES 
RAILWAY & POWER ENGINEERING CORP., LTO. 
TORONTO, CANADA 
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What has your custom molder done? 
How has he done it? What better 
yard-stick can he offer in evidence of 
his value to you? 

Because you've got to live with 
Plastics to know them. There’s no 
other way to pick up a thorough 
knowledge of all their characteristics 
from A to V (Acrylics, say, to Vinyls) 
... mot only as applied to basic com- 
pounds, but to the infinite combina- 
tions of each group. Without this 
kind of experience, you’re going to 
stumble somewhere along the line... 
in Molding, Mold-making or Engi- 
neering. Especially Engineering! 

Here at Kurz-Kasch, we've learned 
Plastics the hard way and the right 
way—by working with them since the 
infancy of the Plastics Industry. To- 
day, this generation of experience is 
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WHEN YOU CHOOSE YOUR PLASTIC MOLDER— 





conser REPUTATION! 


concentrated here for your use at the 
Plastic Round Table. Customers new 
and old keep telling us that consult- 
ing us as the first step in their plastic 
plans gives infinitely better results. 

And what else is a reputation based 
on? 


- DON’T DISREGARD post-war plans today! We may have our hands 
‘@ busy nowadays, but we've got one eye on the future. This is no time 
p to be lying down on Engineering and, maybe, Mold-making. Ask for 

F a Kurz-Kasch engineer! 


LET’S ALL WORK FOR VICTORY—WITH WAR BONDS! 


KURZ-KASCH 











For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton, Ohio 


Branch Sales Offices: New York @ Chicago ® Detroit ® Indianapolis © Los Angeles © Dallas 


St. Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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ANSOME pavers built Ameri- 
R can highways. Now they are 
rushing airports along our battle 
fronts. 


Every hour of construction time 
they can save gives that much 
advantage to our fighting airmen. 


Paving is a shattering job. And 
it used to be accepted that fre- 
quent take-ups and tightening 
were part of paver maintenance. 


But no more! Not since Ransome 
began using Elastic Stop Nuts— 
the nuts that stay put. 


Now the paver keeps on the go 
longer, and our planes fight 
sooner. 


The reason Elastic Stop Nuts 


Si 


ay 


hold tight in spite of wracking 
vibration lies in the elastic 
collar in their tops. This snuggles 
close around the bolt threads, 


grips them and prevents the nut © 


from turning and loosening. 


Countless fastening problems lie 
ahead in the coming days of peace. 
Many of them will be solved suc- 
cessfully with Elastic Stop Nuts. 
Products will be safer, and longer- 
lasting. Production equipment 
will stay at work with less main- 
tenance. 


If you are faced with a fastening 
problem, feel free to call upon us. 
Our engineers will gladly help you 
solve it and suggest the proper 
Elastic Stop Nut. 


TRADE MARK OF 
ELASTIC STOP NUT CORPORATION 
OF AMERICA 


ELASTIC STOP NUTS 


Lock fast to make things last 


UNION, NEW JERSEY AND 
LINCOLN, NEBRASKA 


ELASTIC STOP NUTS HELP 
BIG, BUSY RANSOME PAVERS 
DO MANY VITAL WAR JOBS 


“Concrete road pavers are subjected to 
tough, grueling work, especially on twenty- 
four-hours-a-day service, for which many 
Ransome Pavers have been called upon in 
the construction of airport runways since 
the war started. All told, there are about 
1,200 Elastic Stop Nuts used on every 
Ransome Paver we build. By substituting 
Elastic Stop Nuts for the ordinary kind, 
we are helping the Ransome Paver owner 
minimize his maintenance job because the 
nuts are self-locking and vibrationproof. 
No time out for tightening—no extra hours 
of labor to take up slack. Elastic Stop Nuts 
also simplify our shop assembly job. They 
are a further contribution to the improve- 
ment of our paver, which is our constant 
goal.” 


pioneer Chief Engineer 


RANSOME MACHINERY CO., DUNELLEN, N. J. 
Subsidiary of Worthington Pump and Machimery Co. 


LOCKED ON 
THE BOLT BY 
THE ACTION OF 
THE GRIPPING 
RED COLLAR. 


THE COLLAR 

1S ELASTIC, 
THE NUT CAN BE 
USED TIME AND 
TIME AGAIN. 


MADE IN Alt sizes AND TYPES = WITH 
THREADS TO FIT ANY STANDARD 
TYPES OF BOLTS. 


ELECTRICAL MANUFACTURING 





Another Example of the Use of Ohmite Close-Control Rheostats in the Production Tools of War! 


“HIS boring mill, built for fast machining of Tank 

Turrets, was designed by The Consolidated Machine 
Tool Corp. To facilitate and speed up the machining 
operation, it was important that the adjustable speed 
drive have a wide range of speed control—and that the 
controls be so simple and compact that even untrained 
workers could quickly learn to run the machine. 


A system of speed adjustment by voltage control 
developed by the Reliance Electric and Engineering 
Company was used. In this system, smooth, accurate 
voltage control of the feed motor generator is ob- 
tained by the use of two Ohmite taper-wound Model 
“R” Rheostats as shown in the view of the control 
station below. One section of the tandem unit is con- 
nected into the generator field circuit and the other 
section into the field of the feed drive motor. With a 
combination of the electrical feed drive and two gear 


eeeete 
for generator @ 
to Save feed 


Table drive 
‘ol 


Wheel for adjusting — 


contri 
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shifts, one of which provides for rapid traverse, the 
feed range is .0035 inch to 5% inches per minute. 


This is another example of the use of Ohmite Close- 
Control Rheostats in the Production Tools of War— 
as well as in planes, tanks, ships and war communica- 
tions equipment. 


Ten wattage sizes from 25 to 1000 watts, in straight 
or tapered winding, in single or tandem vnits. Ohmite 
Engineers are glad to work with you on any resistance- 
control problem. 


Send for Catalog & Engineering Manual No. 40 


Write on company letterhead for this helpful 96-page 
guide in the selection and application of Rheostats, 
Resistors, Tap Switches. 


OHMITE MANUFACTURING CO. 


4806 Flournoy Street, Chicago, U.S.A. 


eostats 


Fast 





CONTINUOUS COVERAGE — 100 KC. TO 120 MC. e ALL FREQUENCIES FUNDAMENTALS 


A complete wide-range Signal Generator in keeping with the 
broader requirements of today’s testing. Model 1632 offers accu- 
racy and stability, beyond anything heretofore demanded in the 
test field, plus the new high frequencies for frequency modulated 
and television receivers, required for post-war servicing. Top- 
quality engineering and construction throughout in keeping with 
the pledge of satisfaction represented by the familiar Triplett 
trademark. 

Of course today’s production of this and other models go for 
war needs, but you will find the complete Triplett line the answer 
to your problems when you add to your post-war equipment. 


iri 


ELECTRICAL (635" =") INSTRUMENT 00. 


BLUFFTON OHIO ~** 


lett 


@ Triple shielding throughout, Steel 
outer case, steel inner case, plus 
copper plating. 


e All coils permeability tuned. Litz 
wire wound impregnated against 
humidity with “high-Q” cement. 


@ Note sections individually shielded 
with pure copper. Entire unit en- 
cased in aluminum shield. 


ELECTRICAL MANUFACTURING 








Motors and generr tors in all 
types and sizes from % H.P. 
to 3 H.P. single phase, 5 H.P. 
polyphase. Engineering serv- 
ice on special designs. 


THE LELAND 
ELECTRIC CO. 
DAYTON, OHIO 


ELECTRIC 
MOTORS 
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LET’S HOLD A PEACE CONFERENCE -NOW 


The public, during war times, may 
be content to go without your prod- 
ucts. But it is quite possible that 
consumers may not want to wait 
too long for them after peace comes. 
Quick production of your products 
at that time may require “outside” 
manufacture of machine tooled parts 
or even of complete mechanisms. 


So why not hold a “peace confer- 
ence,” in advance of peace, where, 
if you please, we can be invited in 
to discuss your future plans to pro- 
duce civilian goods? It might be of 
great importance to you in speeding 
production later when delivery to 
market is urgent. , 


It’s true we can not take contracts 
now for immediate delivery, because 
of our serving the Army and the 
Navy, as we have been for over 
twenty years. The Army-Navy “E” 


POLLAK MANUFACTURING COMPANY - 


DEVELOPING + DESIGNING - 


FABRICATING - 


and four stars have been awarded to 
Pollak for continued high achieve- 
ments in the production of bomb 
racks, bomb shackles, fuzes and 
other war equipment. 


We will not deny that this recog- 
nition of merit for our performance 
for our armed services is highly 
gratifying to us. But unless it also 
indicates to our future peacetime 


POLLAK 


PRECISION 
PRODUCTS 


STAMPING + SPINNING - 


WELDING « 


customers that we can develop and 
build good products for them as 
well, its significance will have been 
lessened. 


Pollak has the ability, equipment 
and plant to develop and produce 
not only fine precision products but 
also the capacity to produce them 
in required quantity—and on time. 

That is why we believe our execu- 
tives and engineers have much to 
offer in the way of valuable know!- 
edge, techniques and experience. At 
your suggestion they will be glad to 
gather around your planning-for- 
peacetime-products conference table 
—without obligation. 


Five Army-Navy E” awards 
— the Flag and Four Stars — 
each of which symbolizes six 
months of Exacting Service to 
our Armed Forces, bave been 
awarded to Poliak. 


ARLINGTON, NEW JERSEY 


FINISHING + MACHINE WORE 
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Engineer-designers of electrically-energized products look to 
PANELYTE, the structural plastic, for certain valuable com- 
binations of dielectric and mechanical properties, not dupli- 
cated in any natural or manufactured substance. Each vary- 
ing grade of these laminated resinous plastics has been 
developed — not as a substitute for any other material — 


PANELYTE PROPERTIES 





AT A GLANCE Grade Grade 
#520 #550 
Typical Paper-Base Grades Nema Nema 
Tae Totals MY) iii Grade Grade 
XXX XX 
Dielectric Strength Short Time Method 
1/8” volts/mil. 575 625 
Power Factor at 10° cycles/sec. .033 .039 
Dielectric Constant at 10° cycles/sec. 48 5.1 
loss Factor at 10° cycles/sec. .158 199 
Tensile Strength, Ibs. per sq. in. 11,000 12,000 
Flexural Strength, Ibs. per sq. in. 16,000 17,500 
Compressive Strength, Ibs. per sq. in. 39,000 40,000 
Moisture Absorption, 24 hr. immersion, 1/8”, % 0.70 1.10 


NOTE: All tests were made in accordance with the latest A.S.T.M. test specifications. 


All values represent average test figures. 


*Special radio grade punching material with better electrical properties than Grade 772. 


Complete technical data on PANELYTE Plastics and perform- 
ance records are available. Test samples furnished upon 
request. The expanded facilities of the PANELYTE plant, and 
new manufacturing techniques developed by our engineer- 
ing staff, permit the mass production of the most intri- 
cate parts — molded or fabricated in strict accordance 


* 


Grade 
#750 
Nema 
Grade 


700 
.045 
5.6 
.250 
15,000 
23,000 
44,000 
1.90 


Grade 
#770° 
Nema 
Grade 


775 
.048 
5.5 
264 
11,000 
18,000 
38,000 
1.60 


Grade 
#772 
Nema 


785 


5.9 
336 
11,000 
18,000 
38,000 
1.80 


Pp A N E LY T E THE READY SOLUTION 


) 110 MANY DIFFICULT PROBLEMS IN ELECTRICAL DESIGN! 


Grade 
#774 
Nema 
Grade 
XXP 


675 
035 
5.0 
175 
10,000 
15,000 
35,000 
087 


Write for factual data book 





but to give more efficient performance, lengthen service life 
or lessen production time — and costs — on specific appli- 
cations. It is this unique association of properties, charac- 
teristic of all PANELYTE Plastics that has made possible the 
design or improved design of many structural parts recog- 
nized as important advances in the electrical industry. 


Grade 
#776 
Nema 
Grade 


-022 
4.8 
-106 
9,000 
13,000 
32,000 


with specifications. Our comprehensive knowledge, gained 
through long and close cooperation with leo Jing manufac- 
turers in the electrical field, may be of help to you. This 
assistance is yours either on immediate problems or in 
planning for peace-time markets. 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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Sales Offices: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, 


Kansas City, los Angeles, Montreal, New Orleans, St. Louis, 
St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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ROCKBESTOS WIRE AND CABLE 


INSTALLED IN ELECTRICAL EQUIPMENT TODAY 
WILL STILL BE IN SERVICE TOMORROW! 
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When you build electrical 
equipment such as rheostats, 
motors, electronic equipment, 
switchboards, hot metal 
cranes, etc., for today; or de- 
sign your new products for 
tomorrow’s market, it will 
pay you to investigate the 
advisability of using Rockbes- 
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ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 


The first light weight, small diameter, flame 
resistant hookup wire, designed in 1937 and 
widely used since in radio equipment for air- 
craft and ground installations, instruments 
and apparatus. Operating temperatures 
range from 125° C. to minus 50° C. Sizes 
No. 18 to 4 AWG in 1000 volt rating, and 
No. 12, 14 and 16 AWG in 3000 volt. 


tos Wires and Cables. These permanently insulated wires give you 
many distinct advantages. They stand up where other wires fail 
because their permanent impregnated asbestos insulation resists heat, 
oil, grease, moisture, alkalies, corrosive fumes and flame—and won’t 
bake brittle, crack, rot, flow or swell. These permanent characteristics 
eliminate wire-failures and assure trouble-free performance for the 
duration . .: and continued dependable service for many years after. 
Now is the time to insure your equipment against wire-failure . . . 
with Rockbestos permanently insulated wires, cables and cords. For 
information, write nearest branch office or: 


Rockbestos Products Corp., 797 Nicoll St. 
New Haven 4, Conn. 


ROCKBESTOS @ 


ROCKBESTOS A.V.C. 600 VOLT MOTOR 
LEAD CABLE 

Sizes No. 18 AWG to 1,000,000 CM insulated with two 
walls of felted asbestos and a high-dielectric, varnished 
cambric insert, with a heavy asbestos braid 

Make your products dependable with this 
motor lead cable. It is heatproof, fireproof, 
greaseproof, oilproof and highly resistant to 
corrosive fumes and moisture. Use it for coil 
connections and motor leads in electrified 
mining machinery, motors, electric loco- 
motives, subway cars, etc. 


senciiog OESY 


ROCKBESTOS APPARATUS HEATING CABLE 

No. 19 AWG nickel-chromium resistance wire insulated 
with 040" of felted asbestos and covered with 4/64"’ 
waterproof lead sheath, 
Manufacturers of electronic a paratus, 
photographic developing tanks, dry print 
developing machines, candy making equip- 
ment, soil heating cable kits and other de- 
vices requiring controlled distribution of 
mild heat can use this easily shaped heating 
cable to advantage. 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


FOR VICTORY — BUY MORE BONDS 
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'* HELPING AMERICA PRODUCE MORE! « 


‘% Théy’re out on America’s “production 
fronts,”’ giving freely of their highly specialized 
experience, assisting manufacturers of arma- 
ment, equipment, munitions and supplies in 
keeping production lines moving. They’re aid- 
ing MACHINE BUILDERS to apply anti-fric- 
tion bearings more economically and ¢ fficiently. 
They’re helping MACHINE USERS to get 
the most from the bearings they have—to 
Write for the Catalog. lengthen their life—to reduce shut-down haz- 
Let our engineers work with YOU. ards, At our factory, The Engineering and 
Research Departments are equally busy, solv- 
ing problems in bearing application, opera- 
tion and maintenance submitted by buyers of 
bearings in every field. And all this service is, 
being rendered without cost, THAT AMERICA 
MAY PRODUCE MORE. 








NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U.S.A. 


PRECISION BALL AND ROLLER BEARINGS FOUNDED 1911 


BUY MORE UNITED STATES WAR BONDS, TODAY 
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erdhis bed for a STAR 


Start-stop, start-stop, slow-fast, fast-slow! There's never a 
dull moment for the Star motor as it drives the bed of the 
R. Hoe & Company, Inc.'s powerful Monarch II Matrix Roller 
back and forth at the speed needed for each mat-molding 
job. But the 3 h.p. motor can take it, because it's built that 
way — sturdy and trouble-free. And thanks to its welded 
construction, which eliminates the need of special castings 
and patterns, Star fits that limited space under the 35” x 46” 
table to a “T,” as it fits every tight spot it's called on to fit. 

Whether you require a 2 or 200 h.p. motor, Star can 
provide you from its standard line or from the unlimited line 
of special motors made possible by our unique welded con- 
struction. Write us about your requirements—for any way 
you look at it— in the tight spots it's a STAR. 


STAR ELECTRIC MOTOR COMPANY « Bloomfield, N. J. 
power PACKAGED as you NEED IT 


— 


STAR 


MOTORS 


ELECTRICAL MANUFACTURING 





Se ON 


ay 
yee 


- 
-_* 


SE a ae ee 


» 


=~ 


OR Pe AA A 


re 


Se 


Ee 


SO ol ff Mh ak on by 


a! 


eS oF ae at on hy Oe ee 


ae ey a 





SE Sa NS IS 


be MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. ¢ 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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ALCOA BRAZING SHEET 


Cross-sectional structure of brazing 
sheet, showing layers of brazing 
metal integral with parent alloy. 


The top and sidewalls of this housing are formed 
from Alcoa Aluminum brazing sheet, and they 
are joined by merely inserting the assembly in 
a brazing furnace. Alcoa Aluminum brazing sheet 
carries its own filler material on one or both sides 
as required by the job. Parts are formed of this 
sheet just as they are with ordinary sheet. Flux 
is applied, the assembly is put in a jig and 
inserted in a brazing furnace for the required 
length of time. The coating on the brazing sheet 
melts, thus forming the filler material which 
joins the parts together. The job goes fast. Man- 
hours are low. The part is accurate, neat, rigid 


and strong. All of the usual advantages of alumi- 


num are retained: light weight, resistance to 
corrosion, fine appearance, etc. 

Many a product used by our fighters is getting 
to them faster because this brazing method for 
assembling aluminum was adopted. 

The cost of brazing is generally low. Brazed 
joints are neat and require little, if any, finishing. 
Parts too thin to be welded may be brazed. 

Perhaps you can employ the brazing process 
to advantage, reducing the time and labor re- 
quired for production, simplifying and improving 
your products. Alcoa engineers will gladly help 
you decide. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Pennsylvania. 
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To the Seven Men in Eight who Never 
Need Anything but “Average” SPRINGS 


A. producers of over a million and a half bery]- 
lium copper coil and flat springs a week, we at In- 
strument Specialties are in an ideal spot to see how 
many “average” spring orders are filled before one 
“fancy” spring job comes through. We are also in 
the ideal spot to see how readily many springs which 
function under “average” conditions may 
be improved in their operating character- 
istics by “Micro-Processing” — an exclu- 


sive I-S process. 


There is no “mumbo-jumbo” about 
micro-processing. We obtain closer toler- 
ances, higher tensile strength, consistent 
uniformity, higher electrical properties, 
and minimum drift, with step-by-step 


precision control which begins with the 





wire or strip itself. So, we produce aver- 
age springs by the same method that we 
use for fancy springs — and you benefit 
because micro-processing makes the most 


There is no premium on micro-processed beryllium copper brush of the inherent qualities of beryllium 
springs which increase brush life 25% or more, because that is the 


only way we know how to make them. And, in the bargain, our copper, regardless of your service re- 
production methods and material in stock assure quick delivery. : 
quirements. 


The best way to prove the value of micro-processing 
is for us to show you performance on your own 
springs. Our sample department is set up for quick 
action. Send us springs, drawings or working speci- 
fications. Micro-processing does make a significant 


difference — even on average springs. 


INSTRUMENT SPECIALTIES CO., INC. 


A limited quantity of the “Bibli- DEPT. t, LITTLE FALLS, NEW JERSEY 
ography of Beryllium Copper” is 


available. A note on your com- ~y 
pany letterhead will bring your 
copy by return mail, — _— 
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CIRCUIT BREAKER 


ELECTRICAL SAFETY... 


That is what R&S fittings and fixtures have achieved since 1902. As industry 


S bs expanded, resulting in greater volumes of industrial dust, new processes and ever 
CHEE / GO2 larger hazardous areas, R&S pursued a policy: “If we don't have it, we'll make it.”” 


the The result is a single catalog of 300 pages of the largest and most complete 
standard for line of fixtures and fittings designed exclusively for the hazards of moisture, liquids, 


CHEMICAL dust and gases of all kinds. 


You may not need a delayed action switch, or a light that will work under 
FOOD water, but most of the industrial, outdoor and marine jobs you are considering 
MARINE should be protected against moisture, dust or explosive gases for a life-time with 


POWDER R&S products. 


If you make electrically operated equipment that is to work under these haz- 
REFINERY ards, it should be equipped with R&S products before it leaves your plant. 


TEXTILE Leading electrical jobbers, engineers and contractors have the latest R&S 
and all outside installations Catalog (No. 90), and can give you good service and good advice. 


RUSSELL & STOLL COMPANY 
_EXPLOSION-PROOF WATER-TIGHT AND EVER-LOK RECEP- 
_ TACLES, PLUGS, CONNECTORS, SWITCHES AND FIXTURES 

125 BARCLAY STREET - NEW YORK 7,N.Y. 
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It’s happened many times. And it illustrates an important 
fact. In many unusual applications, molded plastics are 
doing a better job than the original materials. 

In this case it’s a throttle valve molded by CMPC for 
Evinrude Motors to replace one diecast from aluminum. 
The intricate shape had to be faithfully reproduced and 
dimensions accurately maintained. This necessitated a 
complicated and extremely accurate compression mold 

. designed and built in our own plant. Results show 
that we know mold-making as well as molding. In service, 
this valve has proven its value, withstanding hard use 


CHIC MOLDED 
hectstont 


1024 North Kolmar Avenue 
COMPRESSION, INJECTION, AND TRANSFER 
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A MOLDED PLASTIC “SUBSTITUTE” 
--- BETTER THAN THE ORIGINAL 


and corrosive action. And it’s lighter than the aluminum 
original, 

But here’s the interesting part. While originally a war- 
time substitute, this plastic valve has proven so satisfac- 
tory that Evinrude plans to continue using it and other 
molded plastic parts in future models. 

Here at CMPC, doing the unusual .. . and doing it 
well ... is a habit of long standing. It’s gained us a 
national reputation for quality and service. If you're 
planning a postwar job . . . or have what it takes in the 
way of priorities for immediate production ... write for 
a CMPC Development Engineer. There’s no obligation. 


UCT PORATION 


Chicago 51, Illinois 
MOLDING OF ALL PLASTIC MATERIALS. 








For Operating 

110-Volt A.C. 

Equipment 
from 


110-Volt D.C. 


Power Source 


THE &:/ MODEL 262 | 


TYPICAL APPLICATIONS OF MODEL 262 E-L MODEL 262 SPECIFICATION 


The operation of — Radio Receivers * Radio Transmitters * Public Address AND PERFORMANCE DATA 


Systems * Radio-Phonographs « Inter-Office Communication Systems « Loap Power Factor: 85% to 100% 
Sewing Machines « Electric Fans * Office Equipment « Electric Trains [NPUT: 110 volts D.C. 

Output: 110 volts A.C. 
® This unit-was designed for, and has met, the severe demands of war- Output Power: 250 volt-amperes 
time service for the operation of 110-volt A.C. radios, on land and FREQUENCY: 60 cycles 
sea, with complete success. It is engineered to eliminate R.F. noise | Erricrency: 85% at rated load 
over a frequency band from 550 kilocycles to 20 megacycles, and will | ReGuLATION: 15% approximately 
operate satisfactorily under wide extremes of temperature and humidity. |§TrempERATURE Rise: 50 degrees F. 
Further information on this and other E-L Vibrator Power Supplies § Humuprry: Will operate under any degre 
will be gladly supplied on request. of humidity up to 95% 


VisraTion: Unit is built to withstanl 
severe shock and sudden jar 


Size: Length, 1034”; width, 97%”; height, 
854”; weight, 2814 pounds 


OTHER E-L 110-VOLT MODELS 


Watt Load 
Rating Power Facto! 
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Production Executives agree: 


‘No Reconversion from 
American Phillips Screw-Driving 


... from now on we'll need 
that Speed and Cost-Control 


more than ever before’’ 
LOB 


: 
‘ 
% 





There’s one sure thing in the plans of modern war plant executives... 
they'll never go back to the slow, slip-and-slash, high cost method of 
assembly with old-fashioned slotted head screws. They'll hold the gains 
they’ve made with American Phillips Screws which average better than 
50% in assembly time, plus the elimination of rejected work and spoiled 
materials, thanks to the automatic alignment of the 4-winged Phillips 
Driver that stays with the tapered recess until the screw has been set up 
straight and tight. 


A comparison of the cost of driving Phillips and Slotted Head Screws will 
show that it actually costs less to have the advantages of the Phillips Recess. 


American brand of Phillips Recessed Head Screws are made under rigid 
laboratory check, and a unique system of piece inspection. Delivery 
service is maintained by high speed production. And engineering service 
is at your service on any special fastening problem. 


AMERICAN SCREW COMPANY 


PROVIDENCE, RHODE ISLAND 
we Chicago: $89 E. Illinois Street Detroit: 502 Stephenson Building 


1. Fast Starting— Driver point 2. Faster Driving—Spiral and 3. Better Fastenings—Screws 
automatically centers in the power driving are made prac- are set up uniformly tight, 
recess... fits snugly. Screw tical. Driver won't slip out without burring 1 teens 
and driver “become one _ of recess toinjure workers or —_ heads. A stronger, neater j 
unit,” Fumbling, wobbly spoil material. (Averagetime results and there are no 
starts are eliminated. saving is 50%.) gouges on work -surface. 


Put the Screws on the Axis * BUY WAR BONDS 
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HROUGH its Field Engineers, Square D 

works “hand in glove’’ with machine 
tool manufacturers in designing the most 
practical, efficient electrical control for 
specialized equipment. 

The procedure followed in the develop- 
ment of the control for the complex Foote- 
Burt machines shown at the right, is typical 
of the teamwork between Square D and 
dozens of machine tool builders. 

After repeated conferences with Foote- 
Burt design engineers, a Square D Field 
Engineer sent complete descriptive infor- 
mation and a schematic line diagram of the 
proposed control panel to Square D's Mil- 
waukee plant. There, factory engineers 








ere is how Square D 
works with machine tool 
builders in producing 


carefully checked the circuit and made 
sure that each control unit on the lengthy 
material list was exactly suited to applica- 
tion requirements. 

Two facts are largely responsible for 
the consistently successful results of such 
teamwork. First, the completeness of the 
Square D line, designed specifically for 
machine tool service. Second, the back- 
ground of experience which has taught 
Square D’s Field Engineers how to talk 
the machine tool makers’ language and 
interpret their needs—exactly. 

Field Engineering service is available 
through Square D branch offices in nearly 
50 United States and Canadian cities. 
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bd . Pier } 
ieee te) i i 
a P| 


bate tal 


ipo 





@ This battery of three machines is in opera- 
tion in the production of 14-cylinder Pratt & 
Whitney aircraft engines. The machines, 
which finish valve holes in cylinder head 
castings, perform the following operations, 
all of them synchronized and inter-con- 
nected: Drill and ream valve guide holes. 
Hollow mill spring pilot, bore spring clear- 
ance, face spring seat and top of valve seat 


D 
tele cel 


ELECTRICAL EQUIPMENT 


SQUARE 


DETROIT 


chambers. Rough and finish intake and ex- 
haust valve seat chambers. Face top of exhaust 
valve guide holes. Each unit requires only 
three operators whose work consists of load- 
ing and unloading the cylinder heads and 
keeping a visual check on the sequence of 
operation. Thus, on a three-shift basis, 22 
men per unit are released for other vital work 
—the equivalent of 176 man-hours per day! 





KOLLSMAN AIRCRAFT INSTRUMENTS 


me aaah 


LOS ANGELES 


MILWAUKEE 


TAM 


ELECTRICAL ZIRCON 
INSULATING CEMENTS 


TAM Zircon Electrical Insulating Cements find increasing 
application in strip heaters, range elements, flat irons, 
and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 
ing are some of their physical properties: 
Operating Leakage . . . . . 0.002 to 0.004 M.A. 


Humidification Leakage 0.1 to 0.4 M.A. 
Return After Humidification 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D.C. 0.5 to 0.7 M.A. 
Stress Leakage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


it will pay you to investigate these cements. Samples and details 
will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


ANIUM 


ALLOY MANUFACTURING COMPANY 


SRS TAME 


PRODUCTS 
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© Angle plug, with 
extra outlet 


Note the spring 
friction blades 
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To users of your appliances or equipment, 
ELECTRIX soft-rubber plugs offer 
dependability and modern streamlined 
appearance. To you, they offer quick, 
easy assembly; superior features of 
design; and lowest cost per finished unit. 
ELECTRIX plugs are made and sold 
exclusively by U. S. RUBBER COMPANY, 
under our patents, and assembled in your 
own plant with machinery licensed by us. 


To our Licensees: Reconversion should find your 
ELECTRIX equipment ready and able to resume 
its regular peace-time job. Check it NOW! If it 
needs repairs, get in touch with us. We'll service 
it without charge. 

Reconversion, too, will find us ready with sound 
improvements in plug design and assembly oper- 
ations. We’d like the opportunity to explain them 
when the time is ripe. 


146 MIDDLE STREET - PAWTUCKET, R. lI. 





“Insulation Can Cover 
a Multitude of Sins’ 


—says *Romey 


“All the materials that go into a 
Rome cable have to be good. We 
have a heritage to protect ... along 
recognized quality to maintain”... 
says Romey. “We roll our own cop- 
per rods, draw our own wire, do our 
own stranding and insulating. We 
watch every operation with an eagle 
eye because a cable is no better 
than its weakest spot. 


“When we've filled an order and 
have it all packed for shipping, we 
know it’s good because it’s made of 
the right stuff—inside and out.” 


It has to be this way because our 
customers are our friends. We make 
friends with the cuciity of our prod- 
ucts and the personal service we 


\ 


We re looking forward to the time | 
when we will again be free to sup- 
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IRAME CABLE. 
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YOU DON’T NEED TO COVER THIS: 


THIS motor is completely covered, already. Snug 


within an outer cover, the R & M Uni-Shell Totally- 
Enclosed Motor is protected against harmful acid and 
alkali fumes, steam and moisture, corrosive dust, oil, and 
animal fats. Resisting these destructive elements and, 
thus, cutting maintenance costs, a special synthetic resin 
and tung oil finish seals all exposed metal parts. A resilient 
sealer around the leads isolates the motor from the con- 
duit box and wiring. Assuring high-velocity air flow 
between the inner and outer motor covers, a specially 
designed cooling fan provides low-temperature oper- 


ation while preventing dust accumulation. 


Get all the details on profitable motor application. An 
illustrated, helpful, 20-page booklet on R & M Uni-Shell 


Motors is yours for the asking. Send for your copy, today. 


SHIPMENT NOW! 


Ample stock on all types of irtegral motors on hand as this 
goes to press, Wire or phone your inquiry. 


ROBBINS &€ MYERS - INC. 


MOTOR DIVISION, SPRINGFIELD, OHIO 


HOISTS & CRANES © MACHINE DRIVES © FANS © MOYNO PUMPS © FOUNDED 1878 
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Plexiglas speeds 
high-altitude testing 


VISIBILITY UNLIMITED—The transparent testing chamber is made of 
curved PLexictas sheets, %” thick reinforced with PLExIcLas 
ribs. The aviation radio to be tested is set up on a special bench, 
the crystal-clear Prexictas bell is lowered into place and the 
vacuum pumps started. Within a few minutes, RCA-Victor engi- 
neers are making their observations of equipment with visibility 
unlimited . .. at pressures equal to those at 7%4 miles altitude. 


Only Rohm & Haas make PLEXIGLAS and CRYSTALITE 


&, 


Crvstat-cLear to permit uninter 
rupted vision, strong and rigid to bg 
self supporting and to withstand air 
pressures, easily fabricated to the re- 
quired shape, PLEXxICLAs proved its 
worth in the RCA-Victor altitude test 
chamber. 

This is the same success formula 
that has enabled hundreds of manu- 
facturers to use, profitably, PLEXIGLAs 
—and its sister plastic CRYSTALITE- 
in applications ranging from safety 
shields on fast-moving machinery to 
display stands in America’s finest 
stores ... from dials on leading motor 
cars to hair brush-backs in. brilliant 
jewel tints .. . from edge-lighted signs 
at the point of sale to electrical insula- 
tors with high, permanent dielectric 
strength. 

Let Rohm & Haas representatives 
show you how your product—present 
or postwar—can also benefit by the 
use of PLEXxIcLAS or CRYSTALITE 
Branch offices are in Los Angeles, 
Detroit, Chicago and New York. 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC 
SHEETS, RODS AND 
MOLDING POWDERS* 


*Formerly CrystatireE Molding Powders 


PLEXIGLAS is the trade-mark, Reg. U. S. Pat. 
Office, for the acrylic resin thermoplastic 
sheets, rods and molding powders manu 
factured by Rohm & Haas Company. 
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Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides 


How Plexi elas models are 


clarifying war training problems 


Top to bottom: PLExiGLAs models for mechanical drawing 
courses; transparent specimen showing internal details; 
die stamp model disassembled to show construction. 


ee ow. ae 


RANSPARENT models of PLExicLas give 

mechanical drawing students in war-accelerated 
training courses a new grasp of the subject...mak- 
ing angles and planes of intricate figures completely 
visible in any projection from any plane. The interior 
details of mechanisms are clearly revealed. The funda- 
mentals involved in the design of dies, jigs, and other 
tools are more readily comprehended with the aid 
of PLEXIGLAS models. 


Test models of new engineering designs and display 
models for all purposes are other applications where the 
exceptional transparency, ease of fabrication, strength, 
and rigidity of PLExicLas offer unusual advantages. 


Isn’t there a place in your own present production 
or post-war plans where this combination of features 
can be used to advantage? If you want to know more 
about the ways in which you can benefit by using this 
crystal-clear plastic, call the nearest Rohm & Haas 
office— Philadelphia, Los Angeles, Detroit, Chicago, 
Cleveland, New York. 


Only Rohm & Haas makes PLEXIGLAS 


3 awards to Rohm & Haas 
Company and its associated 
firms, The Resinous Products 
& Chemical Company and 
Charles Lennig & Company. 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC 
SHEETS, RODS AND 
MOLDING POWDERS* 


*Formerly CrystauirE Molding Powders 


Purxtetas is the trade-mark, Reg. U.S. Pat. Off., for the acrylic resin thermo- 
plastic sheets, rods and molding powders manufactured by Rohm & Haas Company. 





WASHINGTON SQUARE 


PHILADELPHIA, PA. 





Fungicides ... Enzymes ... Chemicals for the Leather, Textile and other Industries 


Tips for Designing Air Impelling Units 


No. 10 of a series 


A. 0°-45° pitch-range of effective axial flow. B. 15°-25° pitch-range of maximum axial flow. C. 45°-90° pitch-flow largely radial. 


BLADE PITCH OF PROPELLER FANS 


To angular pitch of propeller fan blades has 
a definite relation to air delivery, efficiency, 
noise and power. 


Air delivery may be increased by increasing 
the angular blade pitch, whether the fan is 
operating in free air or against pressure. How- 
ever, with increased pitch there is a correspond- 
ing increase in air turbulence, which tends to 
cause noise. 


Up to a 45° blade angle, air flow is axial but 
becomes largely radial beyond 45°. When a fan 
is blowing against an obstruction, such as a 
grille or louvres, there is a tendency for the air 


discharge to become radial, and the greater 
the pitch the more pronounced is this tendency. 

For the various sizes and types of fan blades 
the ideal pitch at which fan efficiency reaches 
its maximum will be found between 15° and 
25°. In general, a larger diameter fan with less 
pitch will give the desired air delivery with 
greater efficiency, less noise and less power con- 
sumption than a smaller diameter fan with 
blades having more pitch. 

Costly changes and delays may be prevented 
by consulting us during the early design stages 
of products using air impellers. There is no 
obligation for this service. 


™ TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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When two or three-phase power is available, 
jthe Type FS Polyphase Squirrel-cage Induction 
|Motor not only provides constant speed and 
high torque, but handles the tough, heavy-duty 
jobs with never a grumble. 


Starting Torque of 225 to 350%—with 200 
to 270% breakdown torque, in relation to 
running torque. These motors are designed to 
start on full voltage without injury, and can be 
reversed while in motion by use of proper 
reversing switch. 








No commutator brushes, centrifugal switch, 
clutch mechanism or short circuit device—bear- 
ings and shaft constitute the on/y wearing parts. 


PICK THIS MOTOR 


@ Where polyphase circuits 


are available Induction Motor 


@ Where constant speed is 7 “> 


needed 
HORSEPOWER— % to % 
e Where high starting youts—110, 220, 440, 550 


torques are required 


@ Where quiet operation is 


desirable 25 cycles—1425 
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POLYPHASE MOTORS THAT 


Type FS Polyphase Squirrel-cage 
CYCLES—60/50 (dual frequency) or 25 


SPEEDS—(approximate full load rpm) 
60 cycles—3450, 1725, 1140, 860 
50 cycles—2850, 1425, 960 


c} Westinghouse 


FS POLYPHASE 






The rugged design of the Type FS Motor 
makes it the ideal selection for use on machine 
tools, pumps, compressors, and other industrial 
applications. Especially recommended for fans 
and blowers which demand quiet operation. 


ASK FOR APPLICATION HELP 


Small motors have gone to war—some on wartime 
applications of peacetime products—many others on 
specialized war applications. For condensed informa- 
tion on Westinghouse Small Motors, the Westinghouse 
Small Motor Selector (Booklet 3075-A) summarizes the 
data presented in these “Torque Talks”. Write for your 
copy of this helpful aid to proper motor selection. 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. J-03196 





re 


PLANTS IN 25 CITIES.. OFFICES EVERYWHERE 


SMALL MOTORS 
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34%,” ROUND 
flush mounting, 
bakelite case. 


2%.” ROUND 
flush mounting, 
bakelite case. 


a 
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Types MR35-MR34, in Weston Models 
301-425-476, in all listed combinations in 
American War Standard C 39.2 — 1944 


Types MR25-MR24, in Weston Models 
506-507-517, in all listed combinations in 
American War Standard C 39.2 — 1944 


THERMOCOUPLE 
CONVERTERS 


per AWS C 39.4—1943.. 
in all applicable ranges 


RESISTORS 


i Types MFA—MFB—MFC... 
per AWS C 75.5 — 1943 
- . . in all listed ranges. 


SHUNTS 


Types MSA—MSB—MSC... 
per AWS C 39.5 — 1943 
. in all listed ranges, 


A. W. S. instruments by Weston are the 
standard Weston instruments, with the re- 
quired additional scale markings, and studs 
as specified. The instrument movements 
... therefore their long term dependability 

.. remains unchanged. Further, these 
panel meters still provide the thin move- 
ment and case .. . the original Weston de- 
sign which, together with their enduring 
characteristics, always has distinguished 
instruments bearing this name. Inquiries 
invited. Approvals can be quoted. Weston 
Electrical Instrument Corporation, 55+ Fre- 
linghuysen Avenue, Newark 5, New Jersey. 
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| When housing problems arise, take a 
tip from the turtle. His plastic casing 
}is a model of good design. Light in 
' weight, it has toughness and strength 
‘in proportion to the protection it 
must give—and, large or small, the 
| housing of the turtle always fits its 
| tenant and his operations. 


For mechanical and electrical housings, such 


' as control boxes, hand tools, shavers, radios, 


| telephones, etc., it is logical to turn to plastics. 
. Lumarith, in both cellulose-acetate and ethyl- 
| cellulose formulae, brackets the full range of 
) thermoplastic advantages. There is a Lumarith 
formula for every housing job. High impact 
| strength, dielectric strength, moldability, 


toughness, dimensional stability at all tem- 


TUNE IN 


The Celanese* Hour — “Great Moments in Masic’’* 
Columbia Network, Wednesdays, 10 P. M., E. W. T. 
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Burgess Vibro-tool with 
LUMARITH housing . . . shock- 
proof—comfortable to handle— 

50% lighter than metal. 


peratures, transparency, color and 
surface permanence can be obtained 
by specification. All Lumarith plas- 
tics are distinguished by their lack 
of brittleness. 

It is likely that Lumarith is being 
used for housings of the type in 
which you are interested. You are 
cordially invited to call on our technical staff for 
factual assistance. Celanese Celluloid Corpora- 
tion, The First Name in Plastics, a division of 
Celanese Corporation of America, 180 Madison 
Avenue, New York City 16. 
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A CELANESE* PLASTIC 





AT 40,000 FEET... 


FEDELCO-SEA 


es positive action even at 40,000 feet is 
normal for this highly sensitive relay, because 
FEDELCO-SEAL has created an ideal operating 
sphere within the housing of the relay itself. 


That is why this device can be depended upon to 
function perfectly under any condition—in the thin 
air of the stratosphere, in the moisture-laden at- 
mosphere of the sea, or below it for that matter, or 
even in places where abrasive dust, corrosive fumes 
or explosive gases prevail. 

Yes, the FEDELCO-SEAL method of providing 
ideal working conditions around the operating parts 
themselves makes good products better products, 
because now the element in which the device oper- 
ates at its peak efficiency can be incorporated as 
an integral part of the unit. Ordinary air, which 


INSURES 
PERFECT | 
OPERATING} 
CONDITIONS 


contains moisture, can be sealed out and a pre- 
determined operating condition—dry air or gases 
such as oxygen, helium or nitrogen under any de- 
sired pressure—can be permanently sealed in. 


Federal Electric engineers will consult with you in 
regard to surrounding the operating parts of your 
products with working conditions ideally suited for 
the job they are required todo. FEDELCO-SEAL 
will enhance the reputation of your product by giv- 
ing the user this extra in performance. 


FEDELCO-SEAL may be the something new for 
which you have been looking. Send us details of 
your problem and a sample of your product, and 
let our engineers show you what FEDELCO-SEAL 
can do for you. Call or write our engineering 
department today for detailed information. 


How Pre-determined Operating Conditions Are Sealed Into a Device by FEDELCO-SEAL 
Example: Clare Type "K”’ Relay 


OP 


~€i 


Steel base is stamped. 
It is shown here ready 
for mounting of relay 
ossembly. 


Glass button with 
fusad-in lead wires is 
sealed to a metal ring. 
This ring is then brazed 
to a metal skirt and 
finally tothe steel base. 


Relay is mounted and 
lead wires are sol- 
dered to the contact 
ond coil. 


Steel enclosure is 
placed over the relay 
assembly and brazed 
to the base, making 
an air-tight assembly. 


Vessel is evacuated. Any 
pre-determined working 
conditions . . . dry air, 
inert gas... at any rea- 
sonable pressure . . . is 
then introduced into the 
chamber. Glass tube is 
then sealed off as shown. 


Octal base is placed 
over header skirt and 
wires are soldered to 
base pins. The relay 
within the housing is now 
ready for use under any 
pre-determined condi- 
tions without regard to 
atmosphere, pressure, or 
temperature. 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois 
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Varnished Cambric Cloth 
Varnished Cambric Tapes 


Varslot Combination 
c Slot Insulation 


Varnished Silk Substitute 
Cable Wrapping Tapes 
Varnished Duck 
Extruded Tubing 


ERT, 
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THE PEAK OF QUALITY 


VARNISHED 
FIBERGLASS 


VARTEX # FIBERGLASS Insulation 
has proven its excellent physical and elec- 
trical properties on bus bars and in motor 
slots operating at high temperature. 

VARTEX insulation has high dielectric 
strength, is not affected by acids, oils or 
moisture. It is used effectively as sheet 
insulation in transformers, coils and gener- 
ators. 

Our engineers are prepared to aid you 
promptly with complete technical data 
defining the essential properties of Var- 
nished Fiberglass or any other VARTEX 
product. 


NEW JERSEY WOOD FINISHING CO., inc. 


Electrical Insulation Department 


Woodbridge, New Jersey 


Eilly Bodine says- “To make today’s fractional 


horsepower motors last longer— 


KNOW YOUR MOTOR- APPLY IT CORRECTLY!” 


Type N frame 
consists of four 
pieces, ao center 
ring, two end 
shields,and base, 
any of which can 
be varied to fit 
special needs, 


Co 


Type N motor with 


standard winding CB 
canbe reversed by yy ty — 
just transposing ter- Es 2 ALT 


minal connections. 


7 
REVERSIBLE MOTORS. The 
idea of using reversible motors on 
machines that require forward and 
reverse speed control is not new. 
But there are several types of 
reversible fractional horsepower 
electric motors, and each type fits 
a particular kind of service. Some 
motors reverse only from stand- 


Ld 


Fractional Horsepower Motors 
From 1 /2000 Hp to Mwup 


Svitable for reversing at rest only 


Accurate bearing 
alignment, close 
air gap mainte- 
nance,and effec- 
tive balancing 
assure quiet and 
efficient motor 
operation. 


Shaft journals 
are ground to 
keep clearance 
within .0005" 
to assure high 
efficieacy and 
uniformity of 
operation. 


Induction Type Reversing Motor ; 


| __ Capacitor Start & Run 





still; others will reverse at any 
speed. Some have high torque; 
others low. It is important to se- 

lect the right combination if you ildlacedeadicsamiiaciiteeee wali 
want dependable, trouble-free op- venstved 

eration. The Bodine catalog (from - = 
which these charts were taken) Single-pole double-throw switch 
will help you. — 


Suitable for reversing during 
retction or at rest 





Running characteristics slightly 
affected by best obtainable instan- 
taneous reversing characteristics 


Running chorocteristics greatly 


affected by best obtainable instan- 
taneous Treversing characteristics 











BAR aC 
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BODINE ELECTRIC COMPANY 
2256 W. Ohio oer Chicago 12, LE 


When designing motor driven _ offer very accurate speed regulation. 
equipment it is important to pro- The reversing characteristics of 
vide reliable, quiet, efficient, flex- Bodine motors shown in the above 
ible, and long-lived drives. The use _ table will help you select the right 
of reversing fractional horsepower motor for such equipment as field 
motors simplifies design and does _rheostats, grinding wheel dressers, 
away with complicated mechanical variable ratio drives, door openers, 
reversing arrangements. Standard _ scale devices, telescope drives, and 
Bodine fractional horsepower mo- many others. Bodine production is 
tors are available with a broad range _ still all out for war purposes, but 
of reversing characteristics to fit Bodine engineers are always ready 
practically every need. Some types to help designers solve their frac- 
provide instant reversal while ethers _ tional horsepower motor problems. 


DESIGN 
IDEAS 
BY BODINE. 
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IN FUTURE 


Designing High Frequency In- 
duction Heating Units. A few sug- 
gestions to assist the product develop- 
ment engineer in undertaking product 
development work at one of the newer 
electronic specification points. 


Some War-Learned Lessons In 
Regard To Motors And Controls. 
Based upon experience in combat and 
under general operating conditions of 
notable adversity there can be drawn 


very specific conclusions as to ways in 
which motors and controls may be 
further improved and better adapted 
to the world of tomorrow. 


What Welding Can Do. Resourceful 
use of fabricating methods which may 
have been partially neglected in the 
past is one sure outcome of wartime 
experience. Here are ways in which 
welding may be applied to specific and 
representative jobs. 
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—ONE HOUR’S PRODUCTION OF ZINC ALLOY 
DIE CASTINGS ON A HIGH SPEED MACHINE 


The 300 “gates” shown above were produced in this 
die casting machine in one hour—and each “gate” con- 
tains six different castings*. Thus you are witnessing the 
production of zinc alloy die castings at the rate of 1800 
per hour! 


This is a plunger die casting machine—the fastest 
machine there is—in which only zinc alloys can be cast. 
The higher melting point alloys cannot be used because 
continuous contact of the molten metal would attack the 
iron plunger, causing it to stick in its cylinder. Zinc 
alloys have only a very moderate effect on the steel and 
iron with which they come in contact in the molten state. 


The “castability” of zinc alloys in high speed machines 
is only one of the many reasons why zinc alloy die cast- 


ings are the most widely used under normal conditions. 
Every die casting company is equipped to produce zinc 
alloy die castings, and will be glad to discuss their other 
economic and physical advantages with you. Or write to 
The New Jersey Zinc Company, 160 Front Street, New 
York 7, New York. 


*The six castings on the “gate” are a plumbing drain, 3 radio 
parts for Army tanks and 2 electrical connectors. 


>" 
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The Research was done, the Alloys were developed, and most Die Castings are specified with 
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To Win or To Lose? 


There are two definite and unreconciled schools of thought in regard to 
just what engineers and designers should be doing today on behalf of the 
manufacturers who ultimately will be producing things for people and for 
peacetime industry. Representative of those who think that products should 
be conceived, developed and ready for production when material availabilities 
and free markets resume is President George Mason of Nash Kelvinator. 




















As quoted elsewhere in this issue, Mr. Mason states that his company has 
done everything necessary, in anticipation of again producing things for 
people, except the purchasing of materials and the arranging of machines 
for the production line. It may also be added that nothing whatever has 
been subtracted from the Nash Kelvinator contribution to the winning of the 
war to accomplish this. Mr. Mason is in excellent company, for many other 
manufacturers have either completed such plans or their engineers and 
designers are now actively engaged upon them. 















On the other hand, there are some conspicuously important makers of 
domestic appliances and industrial equipment who hold out against doing 
anything at this time in regard to postwar production. This group invariably 
falls back upon the defense that the first things to be seen when production 
is resumed will be substantially the same ones that were available when it 
ceased sometime ago. 








THEY CANNOT BOTH BE RIGHT 






Quite apart from matters of policy or convenience, there are excellent 
reasons why 194X models will not be those of 1942. As we have frequently 
pointed out, war-learned lessons regarding the more intelligent application of 
basic engineering principles, the development of better materials and the 
refinement of those previously provided, greatly improved production tech- 
niques, and the insistence of the customer upon something new and different 
will preclude such an outcome. Competitively and product-wise, the net 
result will be that one group will tend to win in cultivating immediate postwar 
markets while the other group will lose. Should there be doubt as to who the 
winners will be ? 


















If the adherents of change are right, then the other fellows will be left 
hopelessly behind with more or less unsalable products during a period of 
enlightening experience. If the do-nothing group is right, we will then see 
the astonishing spectacle of designers deliberately ignoring the availability of 
every form of technical progress in a blind attempt to carry on from where 
they were several years ago. To those familiar with cumulative procedures in 
product development activities, this latter outcome is almost inconceivable. 
No, there is a new day just ahead and those who fail to meet it either through 
inertia, dictated policy or indifference to reality are likely to find the going 
a bit rough. 













To repeat our previously used catch-line, “Tomorrow will be too late.”’ 
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Centralized All-Electric Control 


prospective users might best be met, constituted 
the initial step in the design of our new 22-oz. 
injection molding machine. Because inexperienced 
operators were found to be common in many plants, 
safety to personnel was placed high on the list of needs. 
Expectation of continued rapid change in molding 
techniques dictated a design such that new features can 
readily be added as they may justify themselves. 
These and other considerations resulted in a list of 
features for the Reed-Prentice No. 10-F running like 
this: 1—All hydraulically actuated movements are en- 
tirely electric in their control, 2—Every section of the 
machine is readily accessible for quick check-up and 
repair, 3—Die closing overload protection is built into 
the die-locking mechanism, 4—Control panel is cen- 
tralized, 5—AlIl moving parts are automatically’ lubri- 
cated, 6—Hydraulic and electric safety guard provides 
double security for the operator against injury by the 
fast-closing mold, 7—Die adjustment is powered and 
push-button controlled, 8—Die plates have automatic 
ejection at the center and at four corners, 9—Operat- 
ing controls make available manual operation at any 
time, 10—Plunger and die plate can be stopped at any 
position, and 11—Molds are water-cooled by an in- 
tegrated system with controls conveniently on the front 
of the machine. Some of the precise specifications are 
listed in Table I. 


dee research, that the requirements of 


IT IS ALL-ELECTRIC CONTROL 


LECTRICAL circuits control the pump motor, die 
adjustment motor, heaters, and solenoid valves. 
The pump motor is rated 40 hp. at 1200 rpm. and 


War-induced specification of plastics for 
components and housings, within forms 
previously dominated by metals, has 
brought with it the need for faster and 
more adaptable molding equipment with 
capabilities for handling larger parts. 
These specific objectives were the product 
development engineer’s goal in the notable 
new design for the 22 oz., 141% ton, injec- 
tion molder whose engineering and per- 
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controlled by an across-the-line magnetic starter. An 
interlock is provided between the pump motor and the 
die adjustment motor and valves so that unless the 
former is running, the latter cannot be energized. 

Rated 1% hp. at 1800 rpm. the die adjustment motor 
is controlled by a reversing magnetic starter and jogging 
buttons. Limit switches are also provided as a safety 
feature in the event the operator should forget to re- 
lease the push button. Moreover, when the machine is 
in automatic operation, the circuit is such that if the 
“Open” or “Close” button is accidentally pressed, the 
cycle will not be disturbed. 

Hydraulic valves are all solenoid operated. Even 
when the machine is hand controlled, the valves are 
electrically remote controlled; thus it has been possible 
to locate them at functionally proper rather than con- 
venient points, greatly simplifying the pilot circuit and 
keeping down the number of possible fluid leaks. In 
previous machines of this type the pilot valves, although 


A 
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I For New Plastic Injection Molder 


formance features are covered herewith. 
Engineer Rougemont, who saw the unit 
through its formative stages, tells how 
various items of mechanical, hydraulic, and 
electrical equipment were coordinated to 
achieve the desired features of operation 
and maintenance. A case history of capa- 
ble design, guided by a knowledge of 
existing and possible future requirements 
which such equipment must meet. 
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electrically controlled, were also hand operated through 
a lever; therefore, they had to be located in a central 
and accessible location—such as the control panel. 

Operation of the machine can be by hand through 
the “Plunger” and “Dies” switches or it can be auto- 
matic. Such operation may be continuous or for a 
single cycle and choice is made through a selector 
switch. The electric circuits have been designed so 
that automatic operation can only be started when the 
hand control levers are in the dies “Open” and 
“Plunger Out” position, the set of conditions under 
which the complete cycle begins. This, of course, saves 
time—as the machine does not go through the lost mo- 
tion of a fraction of a cycle—and limits the number of 
rejects to be returned to the hopper. 

For automatic operation the timing of energization 
and de-energization of the solenoid valves is controlled 
by a group of auxiliary relays and timers, These are 
what might be called the brain center of the machine. 
They see to it that each successive movement of the 
plunger and the die plates takes place according to a 
predetermined schedule, and they speed up or slow 


Fig. 1 


N overall aspect, this 

new, 22 oz. injection 
molding machine gains 
cleanness of line (A) by 
concealment of electrical 
and hydraulic piping 
within frame which has 
steel plate stressed mem- 
bers, Panel (B) consoli- 
dates all operating con- 
trols into one convenient. 
center. Setting of the 
molding cycle is per- 
formed on the vernier- 
type time switches below 
the main section and the 
covering door (here re- 
moved) is locked to pre- 
vent unnecessary adjust- 
ments by the operator. 
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BY R. L. ROUGEMONT 
CHIEF ENGINEER 
REED-PRENTICE CORP. 


down such motions according to the differing require- 
ments of the numerous types of plastic materials or to 
other varying elements. 

Electrical equipment, aside from motors, heating 
cylinder, solenoid valves, and limit switches, is grouped 


TABLE I 
SOME SPECIFICATIONS—INJECTION MOLDER 


Hopper slide in cu. in. 82 
Cu. in. molded per shot 29 
Oz. molded per shot 22 
Lb. of plasticized material per hr. 100 
Capacity of feed hopper, Ib. 
Maximum shots per hr. (varying with type ot 

product) 
Diam. of irjection plunger, in. 
Diam. of hydraulic injection cylinder, in. 
Pressure on material, lb. per sq. in. 
Total pressure on injection plunger, lb. 
Stroke of injection plunger, in. 
— of injection plunger, in. per min. 

ime required for injection stroke,"sec. 
Size of die plates, in. 
Clearance between top and bottom frame mem- 

bers, in. 
Opening in top frame member, in. 

ing in bottom frame member, in. 

old opens, in. 
Maximum die height, in. 
Minimum die height, in. 
Maximum casting area in mold, sq. in. 
Mold closing pressure, ton 
Power consumption of heater at max. capacity 

kw.-hr. 
Combined capacity of hydraulic pumps, gpm. 
Pump pressure, psi. 
Oil reservoir in os holds, gal. 
Dimensions: 

Length, by width by height, in. 210 x 54x 79 
Weight, ton 14% 
Motor, hp. (1200 rpm.) 40 








80 LB. HOPPER 


Fig. 2 


LEVATION and section 
drawings combine with 
legend (on the adjacent page) 
to identify parts. Note how 
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in three units—each built of standard parts and of 
compact design. These are a control station combined 
with time switch panel, a control panel, and a heating 
control panel. At the control station (Fig. 1 (B).) 
are mounted two 3-P., D. T. transfer switches, for 
manual operation of dies and plunger, buttons for man- 
ual heat, for pump motor and for die-adjustment motor 
control, and for automatic cycle operation. The time 


Fig. 4 Tew electrical cabinets (A) in rear of machine contain 
main motor-starter and control apparatus, right, and 

heater control components, left. Design of electrical 

system obviates the need for routing of hydraulic lines 

to the front panel for manual control functions so plumb- 


5 GPM. 
@2000 PUMP 


all controls are accessible from 
the front of the unit and how 
all behind-the-scene components 
such as motors, pumps, storage 
tank, and adjusting devices are 
subordinated within the en- 


40 HP 1200 RPM 
closing envelope. 
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switch panel is mounted directly under the control 
panel. Timers are of the vernier set type. The hinged 
cover can be locked to prevent tampering after timing 
of the cycle has been set. “Stop” and “Off” buttons 
in the control panel are of illuminated type. In this 
way all control and indicating elements of the machine 
are centralized to great advantage. 


ing elements (B) are compactly integrated in another 
rear compartment. This reduces maintenance by elimi- 
nating many places where leaks might develop and also 
eases by accessibility what work does have to be done 
to maintain product operations. 
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1—Lock screw for moving stationary die plate 
2—Sliding safety door 
3—Lever—Stationary die plate break-away latch 
~~ 4—Removable nozzle seating tie rod 
5—Heater clamp (slides on ways when removing heater ) 
~~ 6—Hopper sight glass any 
7—Feed sight door 
8—Hopper opening adjusting knob 
9—Removable feed chute 
10—Feed adjustment knob 
11—Scale—Stroke of feed plunger 
~]2—Nozzle seating clamp screw 
13—Oil pressure gage (hydraulic) 
~14—Oil tank drain 
~15—Oil tank filler and lubricating oil filler 
~J6—O il level gages (hydraulic and lubricating oils) 
17—Opening for observation of cooling water flow 
18—Die cooling water control valves 
~J9—Feed cylinder water control valve 
20—Oil cooler water control valve 
21—Start and stop—pump motor 
22—Manual operation lever—Dies (open—closed) 
23—Automatic cycle (start—stop) - 
24—Selector switch (continuous cycle—single cycle) _ 
25—Timer—( Plunger remains forward ) 
26—Timer—(Dies remain closed after plunger returns 
~27—Timer—(Dies remain open at end of cycle) 
28—Timer—{ Pump full volume on plunger: 
29—Die setting motor control 
- 30—Nozzle heat control 
31—Heater (on—off ) 
~ 32—Die cylinder shutoff and speed control valve 
33—Manual operation lever—Plunger (forward—return) 
34—Plunger oil pressure regulator s 
35—Plunger speed control 
“36—Nozzle seat adjusting screw 


~ 37—Optional—l% ton electric hoist and boom for handling material 
containers, dies, and heater 










































































































































































































































Fig. 4 
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LONGITUDINAL section through 

heating chamber (A) shows how 
triangular resistance elements are in- 
stalled and clamped for maximum and 
uniform heat conductivity. One of the 
feed passages is also visible. 


jeoclgia 


pened 
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FEED 
PASSAGE 


Two safety doors are provided with both electric 
and hydraulic interlocks so the dies will stop imme- 
diately when either door is opened. Reclosing the 
door will restart the cycle from the position where 
interruption occurred. The two control panels (Fig. 
3 (A).) are mounted in easily accessible, adjoining 
compartments. Equipment is mounted on a metal base, 
and the panels are front wired. The machine is wired 
throughout in flame-resistant wire with the exception 
of the heater leads which are asbestos covered. Chances 
of wiring errors are reduced and a general simplifica- 
tion brought about by an extensive use of prefabricated 
wiring harnesses which save time and money at in- 
stallation and in subsequent maintenance. 

Conduits, rigid and flexible as well, are completely 
concealed and no electric device, except push button 
and indicating light, is exposed. This greatly en- 
hances the general appearance of the machine. 
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HEATERS GET SPECIAL THOUGHT 


EATING cylinder is divided into three sections: 

rear, front, and nozzle. Control is by magnetic 
contactors. Those for the front and rear heaters are 
supervised automatically and independently by elec- 
tronic pyrometer controllers. Nozzle heating bands are 
separately controlled through a nozzle switch with three 
positions: “high,” “low,” and “off.” These heats are 
obtained with a series-parallel hook-up of the nozzle 
band elements. 

Heating bands are made of a coil of resistance wire 
embedded in refractory material and encased in a metal 
tube sheathing—a widely used construction. The cross 
section of front and rear bands is triangular with 
smoothed-off edges and each band is applied around the 
outer surface of the heating cylinder, resting in a 
V-shaped groove (Fig. 4 (A).). Around each group 
of two or three bands a flat, steel, retaining ring is 
clamped tight to insure good contact between heater 
and cylinder. Tests have shown that dependable heat- 
ing and comparatively high efficiency can only be 

(Continued on p. 212) 





section (B) exhibits method of making 
electrical connections to the heating 
rings and illustrates arrangement of 
thermocouple element. Within hous- 
ing can be seen the terminal block with 


Cross _arc barriers as integral elements. 
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Why Multi Speed Polyphase 
Motors Yield That Performance 


BY W. R. APPLEMAN 
ELECTRICAL ENGINEER 


HOUGH electric motors may not yield precisely 

the performance, in regard to speed characteris- 

tics, that the specifier of the product drive may 

seek there are many ways to obtain the desired differ- 
ences. Among these are gearmotors incorporating 
step-up, step-down or selective transmission, adjustable 
speed mechanical units which offer availabilities over a 
wide range, adjustable speed motors and those offer- 
ing multiple speeds. The latter, of course, provide the 
equivalent of two or more motors of desired charac- 
teristics within a single frame. This is accomplished in 
various ways* to add sought after torque characteristics. 
There are three fundamental methods used in ob- 
taining more than one speed from a three phase motor. 


Among those performance variables 
which the alert engineer designer ex- 
pects to find for the motor operation 
of his product are multiple speeds. 
Not to be confused, of course, with ad- 
justable speed motors and controls 
which involve an entirely different de- 
velopment. Mr. Appleman, who has 
previously covered multi-speed, single 
phase motors in these pages (June 
1943), here summarizes the basic prin- 
ciples upon which polyphase machines 
of a similar performance are based 
and indicates what may be expected 
of them in terms of service. 


One of these is to reduce the voltage across the turns 
of the winding causing the motors to become weaker 
and have a greater slip. This method is very often 
used on fan and similar applications where the load 
becomes greatly reduced as the speed is reduced. A 
high resistance rotor is used with this type of motor. 

The second fundamental method is to form conse- 
quent or induced ‘poles by changing the polarity of part 
of the winding to produce the low speed. As we all 


*See “Gearmotors Step-Up Power Availability Within A 
Small Space,” October 1942, “When Motor Speeds Dominate 
The Product Design,” April 1942, and “Governor-Controlled 
Motors Hold Closely To Preset Speeds,” September 1943. 
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know every magnet must have a north and a south 
pole. Every. motor must have an equal number of 
fiorth and south poles. In a standard winding the 
poles are wound and connected so the current flows in 
the opposite direction in adjacent poles. This places 
a south pole adjacent to each north pole. If, now, 
the windings and connections are such that the current 
in all the poles of each phase are alike the polarity of 
all these wound poles will be alike. The result pro- 
duced is that between each wound pole another pole 
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PERFORMANCE curves tor typical 3-phase, 2-speed 
motors. A—}4-}4¢ hp., 1150-575 rpm. B—4-Yhp., 
3450-1725 rpm. C—4hp., 1150-575 rpm. 
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of opposite polarity will be induced. The motor will, 
therefore, have twice as many total poles as wound 
poles and it will rotate at half the original speed. The 
third method is to use more than one winding. 

There are several ways in which a reduced voltage 
can be impressed across the individual turns of the 
winding. One method is to connect a step down trans- 
former between the line and the motor. Another is to 
change a delta to a wye or star connection. This will 
be reviewed in more detail when the particular circuits 
are discussed. Pole changing is produced by the use 
of consequent poles. The number of poles is doubled 
by reversing the flow of current in part’ of the wind- 
ings. If three speeds are desired two windings are 
used. One of the windings is used to produce two 
speeds—high speed by operating normally and at half 
this speed by the production of consequent poles. The 
second winding is used for a third speed which can be 
higher or lower than the performance offered by the 
first winding, or intermediate to first winding char- 
acteristics (unless the first is a 2 pole design). The 
second winding can also be caused to produce conse- 
quent poles and a two winding 4 speed motor results. 
Polyphase motors can therefore be: 


1 winding 1 speed 2 winding 3 speed 

1 winding 2 speed 2 winding 4 speed 

2 winding 2 speed 3 winding 3 speed 

1 winding multiple speed using a transformer 
Selection of the individual motor which may be 


specified depends upon the performance needed to match 


| product operations which fall into three general classi- 
| fications again grouped as either 


variable torque motors 
constant torque motors 
constant horsepower motors 


If a force of a given amount acts upon an arm of a 
given length the product of that force and length of 
arm gives the torque. The greater the arm or the 
greater the force the greater will be the torque. A 
variable torque motor is therefore one that will 
produce less torque on the low speeds than on the 
higher speeds. A fan is a typical load for a variable 
torque motor. The torque of a fan varies as the square 
of the speed. If the speed of a fan is reduced to half 
its original value the torque required to drive it is % 
that at high speed and the horsepower % that required 
at the higher speed. 

A constant torque motor is one that will produce 
the same amount of torque on the low speeds as on 
the high speeds. A hoist which raises the same load at 
low speed as at high speed is a good example of the 
load handled by this motor. 


1 

A constant horsepower 

motor will produce the 

73 Tt same horsepower on the 

low speeds as on the high 

speeds. Since the horse- 

75 ¢ power is directly propor- 

tional to speed and is pro- 

Fig. 1 portional to the product of 

Speed ....... Ll O Tie Together 
Tv reer Tl 2, ae) Ee as ie 
Hig 33.5; ae Se es. Tl, T2,T3 
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torque and speed the torque of a constant horsepower 
motor must be greater on the low speeds than on the 
high speeds. If the low speed is half the high speed the 
torque of a constant horsepower motor must be twice as 
great on the low speed as on the high speed. A ma- 
chine, such as a lathe, which is expected to take a heavy 
cut at low speed and a lighter cut at high speed re- 
quires this type of motor. 

Later in this discussion we shall list some more of 
the common specification points for each of these three 
types of motors. Those circuits used in multiple speed 
three phase motors are fairly well standardized and 
most of them are covered in A.S.A. Standard C 6 
available through the National Electrical Manufactur- 
ers Association. In this discussion the same terminal 
markings will be used as in the above standard. 


VARIABLE TORQUE MOTORS 


HEN Tl, T2 and T3 in Fig. 1 are tied to- 

gether and T6, T4 and T5 connected to the 
source of energy supply the winding is arranged as 
parallel wye or star. This is the high speed connec- 
tion and the motor will operate at its full rated output. 
When T4, T5 and T6 are not connected to anything 
and the power lines connected to T1, T2 and T3 the 
winding is connected in series star. This puts twice as 
many turns across the line or, stated in another way, 
the voltage across each turn of the winding is reduced 
to half the original value. There is another change 
that has also taken place. The current in that part of 
the winding between T3-T5, T2-T6, and T1-T4 is now 
reversed so consequent or induced poles equal in num- 
ber to the number of poles for which the motor is 
wound are produced. The motor now has twice the 
number of poles as on the high speed so the speed is 
half that of high speed. The motor is much weaker 
than on high speed and must be used only for those 
product drive specification points where a variable 
torque motor is suitable. 


CONSTANT TORQUE ARRANGEMENTS 


LLUSTRATED in Fig. 2 is a motor connected 

parallel star for high speed. T1, T2, and T3 are 
linked to form the neutral and energy is applied at 
T6, T4 and T5. Consider- 
ing a 220 volt line the volt- 
age across each phase or 
from the neutral to any line 
lead as from lead T1 to lead 


zw — TS is 220/V3 = 127 volt. 
When the winding is re- 


T+ 


Fig. 2 connected with the three 
Speed Ll L2 L3 Open Tie Together 
Low ... . Tl T2 T3 eee ee. -\.. kids. 
ee We: 4 BEES bak ankrans 1, T2, T3 


lines tied to leads T1, T2 and T3 the connection is series 
delta. One phase is now between T1 and T2, a sec- 
ond between T2 and T3 and the third joins T3 and T4. 
The voltage across any section as T1-T5 is now 
220/2 = 110 volt. The current flow is also reversed 
in half the winding producing consequent or induced 
poles so the number of poles is now double that of high 
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SOME POINTS OF SPECIFICATION 
FOR MULTI-SPEED MOTORS 


Variable Torque Motors 
Fans and blowers Centrifugal pumps 


Constant Torque Motors 


Hoists 
Stokers 
Agitators 
Dough Mixers 
Ball Mills 


Positive pressure 
blowers 

Pumps 

Ironers 

Elevators 

Cranes 


Compressors 
Conveyors 
Extractors 
Machine tools 
Laundry machinery 


Constant Hp. Motors 


Lathes 
Boring mills 


Planers 
Certain punch 
presses 


Drilling machines 
Milling machines 


speed and the speed one half that of high speed. This 
can be readily understood by an analysis of just one 
section of the winding. If we consider that for the 
high speed connection the current entered at lead T5, 
it flowed from T5 to Tl, and also from T5 to T2. 
On low speed there is no external connection to lead 
TS so the current can be considered to enter lead T1 
and flow from T1 to T5 and T5 to T2. It will be noted 
that for high speed the energy went from T5 to T1 
and for low speed from T1 


T+ ~~ ° 
to T5 thus reversing the 
. direction of current flow in 
” this half section while for 
both speeds the flow was 
& a Te from T5 to T2. 
; There is a point here that 
Fig. 3 should be noted, namely, 
Speed .. L1 L2 i3 Open Tie Together 
Low a2 te T3, T7 T4, T5, T6 


High .. T6 T4 TS T1, 72, 3, 37 
that the voltage across any turn in a section of the 
winding in Fig. 1 (variable torque motor) was cut in 
half when the connection was changed from high speed 
to low speed. In Fig. 2 (constant torque motor) the 
voltage across a section or a turn of the winding is 
reduced only to 110/127 or to 87 per cent of the 
original value. This is the reason that the low speed 
torque of the constant torque motor is higher than the 
low speed torque of the variable torque motor. 

It will be seen that Figs. 2 and 3 are identical ex- 
cept that the connection T3 of Fig. 2 is now open and 
two leads T3 from one section and T7 from the other 
section are. brought out. The explanation of the action 
of the constant torque motor of Fig. 2 is therefore the 
action of that illustrated in Fig. 3. 


BASED ON CONSTANT HP. 


NE type of multi-speed motor offers a higher 

torque at- low speed than at high speed. A 
highly important factor for some specification points. 
Referring to Fig. 5 it will be seen that the windings are 
connected in series delta for high speed. For low 
speed T4, T5 and T6 are connected to form the neutral 
of a parallel wye or star connection. The current 
flow is also reversed in half the winding so conse- 
quent poles are produced. 
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As previously developed in the discussion of the 
variable torque motor, consequent poles are produced 
but the voltage across each 
turn on low speed is half 
the impressed voltage on 
high speed. Consequent poles 
were also therein used to 
give low speed operation on 
the constant torque motor 
but the voltage across each 





Fig. 4 
Speed Ll LZ 3 Open Tie Together 
Low a4 Le is 14, 75, 16, 77 
High T6 T4 a0, 17 Ti, 12, 40 ote 


turn on low speed was 87 per cent that on high speed. 

This gave us a stronger low speed on the constant 

torque motor than in the case of the variable torque 

motor. In the case of the constant horsepower motor 
Continued on p. 178) 


MOBILE X-RAY FOR HEALTH CHECK-UPS 





NSTALLED in converted 
passenger buses for the 


facilities for exposing and 
processing 35-mm. X-ray 








Navy by the X-Ray Div. of 
Westinghouse Electric and 
Manufacturing Co., these mo- 
bile X-ray units are check- 
ing on the sustained good 
health of fighting men. The 
units visit ships and shore es- 
tablishments wherever fixed 
X-ray facilities are not avail- 
able. As many as 600 pa- 
tients have been X-rayed in 
a single day. 

This three-ton truck on 
which the equipment is 
mounted has all necessary 
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films. The power supply can 
be ac. or de. and a 100 ft. reel 
of cable is provided for mak- 
ing connections. The truck 
has a complete photographic 
dark-room including an auto- 
matic refrigerated tempera- 
ture-controlled film process- 
ing tank. There is a heater 
to warm the truck in cold 
weather. A — synchronous 
converter and other auxiliary 
equipment is included to fa- 
cilitate the smooth, rapid 
handling of patients. 


















Recording Media That Simplify 
Design Of Graphic Instruments 










That the indicating impulse may be recorded upon 
an appropriate medium, various mechanical links 
and permanent or single use charts are available to 
the graphic instrument designer. Checkup may be 
through a straight line or pivot arm system. Record- 
ing may be by ink, or pencil, upon circular or roll 
charts or on light sensitive paper. Here is an author- 
itative review of both long established and newer 
recording methods and materials by an engineer who 
has drawn upon them freely in the course of exten- 
sive product development work. 
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HETHER to keep accurate records of time the pen over a 
cycles, power requirements of machine tools, chart, mechanism 
















flow of liquids or gases, temperatures of low or for moving the 
high range, viscosity of fluids, frequency of alternatin chart and _ the 
current > literally thousands of ian variables which chart itself. BY B. W. WOODWARD 
directly or indirectly affect product performance, the Measuring ele- DEVELOPMENT ENGINEER 
graphic recording instrument is a correspondingly es- ments of record- REMINGTON RAND INC. 
sential part of precision products, operations and tests. ers are in some 
Fundamentally, a graphic instrument is a device which degree related to 
records in visible form variations in physical quantities the quantities to be measured. Galvanometers or sim- 
with respect to time. ilar instruments are used to measure electrical power, 
Principal components of such a product are the ac- voltage and current. Flow recorders generally use 
tual meas- some form of manometer as the primary element ; pres- 
suring in- sure recorders, a metallic bellows or Bourdon tube. 
strument, Temperature sensitive bulbs of various types are used 











the pen for recording temperature ; etc. 

with its as- Ink from a well or other reservoir such as a ribbon 
sociated is generally used for the marking medium, but special 
ink supply, types of recorders use a light on photo-sensitive paper 
means for or film, and in some cases might employ electrically 
connecting 





the meas- 
uring ele- 
ment with 
the record- 
ing pen so 
as to move 











A 


SING this(A) 
impedance 
bridge circuit a 
straight-line 
travel of the re- 
cording head (B) 
is obtained. 
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sensitive paper which is not suited to visible recording, 
but which is faster than the pen and ink method. 
Multi-pen systems are available which allow simulta- 
neous recording of as many as eight separate records 
on the same chart, and where records in various colors 
are desirable, as many as six may be made simultane- 
ously on the same chart. 

The connecting means between the measuring ele- 
ment and the pen again depends somewhat upon the 
quantity being measured. The latitude is rather great 
however, as is evidenced by the fact that instruments 
for recording the same quantity may be obtained with 
either a direct-connected galvanometer, or with the 
galvanometer used as a position indicator for a mechan- 
ically moved pen. Usually, some form of linkage is 
used to amplify the small movements of the primary 
device in order to increase the accuracy and readability 
of the record. Also, where the distance between the 
measuring device and the recorder is considerable, 
means are included in the linkage to compensate for 
ambient conditions. 





The chart-moving mechanism may be of the spring- 
wound or electric-motor-driven type. Where extreme 
accuracy of timing is necessary, a synchronous moter 
drive is particularly useful. Charts may be circular, 
cylindrical or of the continuous strip type, depending 
on the object being measured and the duration of the 
period to be covered by the record. 


THERMOCOUPLE FOR TEMPERATURE 


HYSICAL phenomenon which may be converted 

to electrical variations of like degree may be re- 
corded using an electrical measuring instrument, such 
as a galvanometer. For example, temperature may be 
conveniently measured by means of a thermocouple, 
which generates minute electrical currents in direct 
proportion to the temperature variations. Since the 
thermocouple in most general use produces about 0.04 
mv. per deg. C, it is obvious that the voltages en- 
countered at even very high temperatures are extremel) 
smal}, and therefore could not directly actuate a pen- 
moving mechanism without some form of amplification. 
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ACTUAL recording may be 

upon a circular paper chart (A) 
graduated in accordance with the 
pen and timing characteristics of 
the recorder, a permanent chart (B) 
similarly provided for, a rollof paper 
(C) upon which multiple pers leave 
their marks or various types of ink- 
less recorders of which this (D) is 
one or this, based upon magnetized 
steel tapes (E), is another. 
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It has long been recognized that friction of the pen 
on the record paper is a limiting factor in the accuracy 
of a recording instrument, when the actuating element 
is connected to the pen arm either directly or through 
a linkage mechanism. This is particularly true in the 
case of an instrument employing a galvanometer as the 
actuating element. Consequently there have been de- 
vised a number of novel means for relieving the gal- 
vanometer of all effort except that required to move 
a very light pointer. 

One method used to reduce the effect of friction con- 
sists in causing the galvanometer pointer to close a 
relay circuit which in turn starts an electric motor in 
a direction to rebalance the potentiometer which caused 
the galvanometer to move, and simultaneously move the 
pen over the chart until the potentiometer is balanced. 
Here the feeble original pressure of the galvanometer 
contacts is amplified by a shunt resistance in the relay 
circuit which further unbalances the potentiometer until 
sufficient pressure is built up for relay operation. 

In one instrument this is accomplished by a mech- 
anism which operates in the following manner: At 
regularly spaced intervals of about one second duration, 
the pointer of the galvanometer is clamped between an 
upper stationary bar and a lower bar moved upward 
against the pointer by a motor operated cam. Imme- 
diately following this clamping action, two small metal 
fingers which are pivoted near their centers in the 
manner of ice-tongs, are allowed to move so that their 
upper tips make contact with the clamped galvanometer 
pointer, one on each side. This produces a like pincer 
movement of the opposite tips which bear against a 





short lever on the shaft of a clutch, which when en- 
gaged, is connected to a slide-wire resistance used to 
balance a Wheatstone bridge circuit in which is con- 
nected the galvanometer. 

Thus it may be seen that when there has been no 
change in the position of the galvanometer pointer, 
there will be a corresponding lack of rotation of the 
clutch, and the slide-wire will not be operated. Any 
movement of the pointer between clamped periods will 
result in the fingers moving to a more or less advanced 
position which will communicate itself to the clutch 
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and then to the slide-wire resistance, through the me- 
dium of two motor operated cams which rotate the 
clutch in the proper direction to bring it to a neutral 
position. This rebalances the bridge circuit and simul- 
taneously moves the recording pen by means of a gut 
string passing over a series of pulleys. 


USES A METAL LEVER 


NOTHER recorder operates on the same prin- 
ciple, but instead of search fingers in the shape 

of scissors or tongs, employs a metal lever which ter- 
minates in a flat portion in which is cut a series of steps. 
The lever is moved at regular intervals up and down 
perpendicular to the plane of motion of the galvanom- 
eter, which is clamped between an upper and a lower 
bar at intervals corresponding to the periods of the 
lever movements. Action in the upward direction is 
restricted by the clamped galvanometer pointer to a 
more or less degree, depending on the position of the 
pointer relative to the steps in the lever. Thus if the 
upper step of the lever strikes the pointer, the ampli- 
tude of lever motion will be small, while the amplitude 
of its motion will correspondingly increase as the lower 
steps are struck. The upward motion of the lever is 
communicated to a slide-wire resistance through a sys- 
tem of gears in such manner as to rebalance the Wheat- 
stone bridge and simultaneously move the recording pen. 
In addition to the thermocouple measuring device, 
thermal bulbs and resistance bulbs are used in record- 
ing pyrometers. The thermal bulb type operates 


through variation in the pressure of a vapor, gas or 
liquid in accordance with the variations in temperature. 
These pressure variations are translated into mechan- 
ical movement by means of a Bourdon tube or a 
metallic-bellows which is in turn connected to the pen 
by a suitable linkage mechanism. 

Instruments for recording the flow of steam, gas or 





cuaat forms may be simple or complicated, as 

may the actual marking mechanism. A—Illustra- 
tive of one of the simpler ones for a portable recording 
device. B—Precision requirements lead to glassed face 
and die cast housing for this production type of surface 
analyzer. C—Laboratory equipment calls for high 
accuracy but not necessarily an enclosure of the drive 

or the recording media, as on this viscosimeter. 


liquids in closed circuit pipelines have as their measur- 
ing or primary elements flow nozzles, venturi tubes, 
orifice plates or pitot tubes. The proper choice of 


















































these primary elements depends on the requirements 
of the recording meter as to accuracy and other con- 
ditions under which it is to work. All of these meas- 
uring instruments are used with differential meters. 

The differential pressure which is set up by the pri- 
mary device must be translated into mechanical motion 
in order to record the flow which caused the differential 
pressure. The simplest form of translator is that of the 
float-and-lever-arm meter. Here a manometer is con- 
nected to a large float-chamber, which is in turn con- 
nected to the high-pressure side of the line. The metal 
float is connected through a lever attached to a shaft 
passing through a pressure-sealed bearing to the re- 
cording pen arm. This type of flowmeter is in most 
general use. However, a very interesting form of 
translator employs the principle of the inductance 
bridge. In this case, a soft iron float at the high- 
pressure end of the manometer is free to move up and 
down in the center of a coil composing the transmitter 
of an electrically balanced system. At a convenient 
distance from the transmitter, the recording instrument 
is located, bearing within it a similar inductance coil. 
Inside this coil a soft iron armature similar to the float 
in the transmitter is mounted so as to move up and 
down in the axis of the coil in response to the magnetic 
pull caused by the corresponding movement of the 
transmitting armature. The receiver armature is at- 
tached to a lever which moves the recording pen-arm. 

Certain advantages are immediately discernible in 
this electrical recording flowmeter, namely, that the pri- 
mary instrument and the recording instrument may be 
widely separated as dictated by convenience, and that 
no pressure sealed bearings are necessary. The accu- 
racy of this type of instrument is substantially the same 
as that of the mechanically connected float types. These 
recording flowmeters are used for high and interme- 
diate pressures. 


. AS TO LOW PRESSURES 


RR low pressures, a single chamber containing an 
inverted lightweight bell floated in mercury and 
connected with the recording pen through a lever arm 
is used. The high-pressure side of the primary ele- 
ment discharges into the chamber formed by the bell, 
while the low pressure side discharges into the cham- 
ber outside the bell. Because of the relatively large 
size of the bell, the travel of the pen is increased and 
the power to move it is greater than could be realized 
with the high-pressure types operating under low-pres- 
sure conditions. t.? 

It is sometimes desirable to maintain the control of 
a process within narrow limits, at the same time that 
the temperature, pressure or, flow under control is being 
recorded. Instruments to accomplish this result are 
called recording controllers, and many ingenious meth- 
ods have been devised to cause the mechanism which 
actuates the recording pen to simultaneously and auto- 
matically control the process. 

In the majority of cases, where control of the upper 
and lower limits of temperature pressure, flow, etc., 
suffices, the on-off type of controller is most satisfac- 
tory. These recording controllers are simple in opera- 
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tion, and may be used where process lag is negligible 
and the demand is small in proportion to the capacity. 

The proportional or throttling type of recording con- 
troller is best applied to processes having some lag, 
but where deviations from normal operation are rare 
and of short duration. They operate to adjust the 
process control in proportion to the degree and direc- 
tion of the deviation from normal. The proportional 
reset type of controller is used where the processes are 
continuous and the demand varies between wide limits. 
They are used also where large process lags are pres- 
ent. Graphic wattmeters are widely used in a great 
variety of industries. The power which they record is 
a direct indication of the efficiency with which a ma- 
chine is operating or the rate at which various func- 
tions are being performed in a process. 

Time recorders are employed wherever sequence tim- 
ing is important, in such uses as recording the opera- 
tion of automatic machinery, operation of equipment 
in automatic sub-stations, time and duration of tele- 
phone calls, psychological testing, etc. They may have 
as many as twenty pens, each recording a different 
variable with respect to time. In one type of time 
recorder, the pens are arranged to draw a continuous 
line on the chart, and caused to deviate from this nor- 
mally straight line by an electrod-magnet energized by 
a contact on the device being timed. Multiple pen 
types are available with a common return circuit for 
use where the time intervals are directly related or 
with a separate pair of wires for each pen actuating 
device where the circuits cannot be connected together. 

Smoke-density recorders measure the variations in 
light reaching a photoelectric cell through the smoke- 
laden atmosphere. In this instance, the transparency 
of a measured cross-section of a column of smoke 
determines the light which is allowed to reach the 
photoelectric cell from a fixed light source. The cur- 
rent variations generated by the cell may actuate a 
galvanometer directly, or be amplified by electronic 
means to provide enough power to move the pen-arm 
of the recorder directly. The same method may be 
used to record color values in liquid dyes or dyed mate- 
rials and a great many other quantities where trans- 
mitted light or reflected light is involved. 

One automatic frequency recorder uses an impedance 
bridge in combination with an ac. galvanometer. When 
the frequency changes, the phase angle and impedance 
of two arms of the bridge are changed. Balance is 
automatically restored by cams which simultaneously 
move two slide-wires and the recording pen. Whereas 
the vast majority of recording instruments are used for 
recording and controlling temperature, pressure and 
flow, there are a great number of applications in other 
fields, such as humidity, liquid level; density and grav- 
ity recorders, pH, speed, and CO, recording. 


TO MEASURE GRAVITY 


NE method of measuring the specific gravity of a 
liquid is to continuously weigh the liquid by 
passing it through a bulb suspended on a beam which 
is counterbalanced. The metal tubes which carry the 
liquid to and from the bulb act as balance springs and 
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B—Hollow Helical Tube 
C—Compensator Clip 
D—Compensator 
E-—Pen-Arm Clip 
F—Pen-Arm 
K—Pen-Arm Pivot 
H—Tubing 

















A> BuLB 
B— CAPILLARY TUBE 

B\— COMPENSATING TUBE 

C — MEASURING ELEMENT 
C) — COMPENSATING ELEMENT 
E — Powter 


allow the beam to move with changes in specific gravity. 

The specific gravity of a gas may be measured by 
balancing a large bulb and a counter-weight in a cham- 
ber through which the gas to be tested can circulate. 
As the specific gravity of the gas changes, its buoyancy 
also changes and the position of the beam may be in- 
dicated on the recorder chart by direct connection to the 
shaft of the pen arm or through a suitable linkage. 

The recording of transient phenomena of extremely 
short duration requires that the recording mechanism 
and the receiving chart shall be capable of almost in- 
stantaneous response. Time interval recorders used in 
connection with seismographic surveying, recorders of 
transient electrical phenomena such as high tension 
line voltage surges, the interruption of circuits on which 
faults occur, and various other precise timing instru- 
ments, require that the measuring element and the 
recording device respond much quicker than is possible 
for the working parts of the conventional recorder to 
follow. In these cases, the measuring element is gen- 
erally a string oscillograph galvanometer, and the re- 
cording mechanism a pencil of light focused on a strip 
of photographic film or paper. 

There are two main types of string oscillographs, 
namely, the one employing a mirror galvanometer and 
the other an oscillating wire. The mirror galvanometer 
reflects a beam of light back and forth across the photo- 
sensitive strip, while the oscillating wire acts to allow 
more or less light reach the photographic surface, or to 
displace the image of the wire on the film under the 
influence of the signal to be recorded. The receiving 
urface, which is usually film, is moved past the light 
pointer in the same general manner as a paper strip 
hart, but at greater speed consistent with the rapidity 
f the variations in the quantity being measured. 

Some electrical phenomena are too rapid for even 
he string galvanometer to record. In these cases, one 
has recourse to the cathodé-ray oscilloscope, which 
when specially constructed for the purpose, permits 
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mecharisms of graphic 
recording instruments are 
based upon several prin- 
ciples. A—Here a liquid, 
expanding in aclosed sys- 
tem terminating within a 
hollow helical tube, pro- 
duces rotation of a pen- 
supporting arm in con- 
trolled arc motion. B— 
Similarly a gas-filled bulb 
here leads to compensated 
travel of a pointer. C— 
This. Bourdon tube is 
geared for fully adjustable 
shaft rotation. D—Dif- 
ferential pressure device 
transmits bellows expan- 
sion into rotating motion 



















the recording of transients lasting but a mere millionth 
of a second. The pointer in this case is a thin beam 
of electrons, which for practical considerations are 
weightless and therefore inertialess. Here, the beam of 
electrons is at once the pointer and the moving element, 
thus providing a recording mechanism which is friction- 
less and inertia-free. 

The choice of a connecting means between the meas- 
uring element and the recording pen depends to a great 
extent on the shape of the chart. For example, if the 
chart is of the circular variety, the pen-arm is arranged 
to swing in an arc so that the pen itself will trace a 
path from the center of the disc to the rim and approxi- 
mately equal to the radius of the chart in length. Thus 
it may be seen that the length of the pen-arm must be 
considerably longer than the radius of the chart in 
order to connect with the measuring element, and to 
reduce the curvature of the line traced by the pen. 

In some cases the measuring instruments are power- 
ful enough to move the recording pen directly and thus 
eliminate time lag. This is important where the varia- 
tions are subject to rapid fluctuations. In one direct- 
writing instrument, the writing mechanism consists of 
a stationary inkwell, which is covered and baffled to 
prevent ink spillage, and a silver capillary tube which 
dips into the ink at one end and at the other end 
carries the writing pen and the indicator pointer. The 
capillary tube is carried directly on and moved by the 
(Continued on p. 180) 
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Practical Suggestions For Design 


Of Electrically Heated Products 


LOSELY related to the final dimensions and shape 
of any electrically heated product are: the space 
into which the heating unit must fit, the parts 

with which it must be correlated, its energy consump- 
tion per heat cycle, weight, life, cost, and appearance. 
Accessibility and ease of control, maintenance and repair 
are also important factors. This discussion is limited 
to indirect resistance heating wherein the heat devel- 
oped in an element, in a circuit apart from the object 
to be heated, is transferred from the surfaces of the 
element by one or more of the three modes of heat 
transfer. These, of course, are convection, conduction 
and radiation. 

Methods of procedure in the design of electric heat- 
ing units vary with the specific types thereof and the 
heating alloys and refractory materials employed. In 
consequence, it is much easier to formulate a theory of 
design of an electric heater after it has been developed 
than before the process has been undertaken. However, 
there are always factors which must be determined by 
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That electrical heat sources may be 
integrated within related products to 
insure best results, some lessons of 
experience are here emphasized in re- 
gard to basic engineering, heating 
device design, energy requirements 
and similar factors. Briefly covered* 
in your ELECTRICAL ‘MANUFACTURING 
in recent feature discussions have been 
prefabricated heating units, thermal 
insulation, methods of improving heat 
transmission and thermostatic controls. 
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experiment and learned through experience. That is 
one reason why expert designers of electric ovens, for 
example, usually allow the equivalent of a factor of 
safety even though it is not always called by that name. 
Manufacturers of electrical heating equipment have the 
advantage of service performance records of various 
types and capacities of units as guides for further de- 


*See “Wartime Heating And Resistance Alloys,” August 
1943, “Electrical Heating Units For The Wartime Product,” 
December 1942, “Barriers To Heat Transfer,’ November 1942, 
“Put More Of The Heat To Work,” April 1941, and “With 
Efficient Heat Transfer Many Products Are Improved,” Oc- 
tober 1940. 
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signs. Basic principles of oven, furnace and similar 
designs were developed before the advent of the elec 
tric heater. Thermal laws have not changed. 

Heat is energy—thermal energy. Temperature is a 
measure of the density of the latter. The more heat a 
body contains the greater the density of thermal energy 
therein and the higher the temperature. 

The effect of desity of thermal energy and tempera 
ture may be noted by electrically heating a close-wound 
coil of alloy wire to redness at constant voltage and 
then extending the coil to a greater length, when the 
wire will become cooler with the same electric power 
input because the heater then occupies more space and 
there is more air in contact with it to carry off the 
heat, that is, since the amount of air has been increased 
there is a smaller density of energy in the air, hence 
also in the heating element because the heat can flow 
from it faster than before the coil was extended. 

Although electrical energy is measured in terms ot 
watt-hours or of kilowatt-hours and thermal energy 
or heat is measured in terms of the British thermal 
unit (Btu.), quantity of heat also may be expressed 
in terms of w-hr. or kw-hr. because 1 kw-hr. = 3412 
Btu., which is the quantity of heat required to increase 
the temperature of 3412 lb. of water by 1 deg. F, 100 
lb. of water by 34.12 deg. F, etc., since 1 Btu., which 
is the specific heat of water, will increase the tempera 
ture of 1 lb. thereof by 1 deg. F. 

The specific heat in Btu. of any substance is_ the 
ratio of the heat required to increase the temperature oi 
1 Ib. of that substance by 1 deg. F. to the heat required 
to raise the temperature of 1 Ib. of water by 1 deg. 
Thus the mean specific heat of iron between 32 and 
1400 deg. F is given as 0.167, meaning that 1 Btu. 
1/3412 = 0.000293 kw-hr. = 0.293 w-hr. = 1055 
joules will raise the temperature of 1 Ib. of iron 1/0.167 
= G deg. F, whereas it will increase the temperature 
of 1 lb. of water by only 1 deg. F. In other words, 
iron heats 6 times faster than water for equal amounts 
of power input. 


Ji ii 


CONSERVING THE HEAT DEVELOPED 


HERE are thermal conductors and_ insulators, 

much as there are electric conductors and insu 
lators. Thermal conductors are used to conduct heat 
where it is wanted, as to the tip of an electric solder- 
ing iron, and thermal insulators tend to prevent heat 
from being conducted through the walls of ovens, for 
example. Difference of temperature is the force that 
drives heat currents, expressed in watts (joules per 
sec.), much as a voltage or difference of electric poten- 
tial drives electric currents expressed in amperes. 
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(here always must be a difference in temperature, or 
a temperature gradient, to cause a flow of heat as from 
the outside surface to the interior of a piece of metal 
to be heated in an oven, for example. The temperature 
gradient should be fairly small for thermal conduction, 
but higher for thermal insulation which latter should 
prevent the flow of heat through it. 

Resistance electric heating equipment takes advan- 
tagze of the undesirable heat losses in lines and distri- 
bution conductors, transformers, etc., wherein such 
losses may be of the order of a few per cent of the 
total power input, and purposely makes these heat 
losses 100 per cent of the total power for heating pur- 
poses. The electric heating elements employed may 
properly be called electrothermal converters, although 
they are often called resistors. In this respect, however, 
there is a generally marked difference between resistance 
units for electric control and for electric heating. 

The preliminary design of an electric heating device 
is not unlike that of other electrical apparatus wherein 
an accounting must be made of the electrical heating 
of the parts which requires an additional power input 
to provide them. 

A fundamental principle in the continuous produc- 
tion of heat from a source of constant electrothermal 
power is that unless the heat is absorbed by a body or 
carried away from the electric heating element by con- 
duction, radiation, or convection (either natural or 
forced), the temperature of the heating element may 
increase until the element is eventually destroyed. 

Burnouts of electromagnetic coils are examples. Thus 
the i?R input to such a coil is limited by the time rate 
at which it can dissipate heat after its limiting safe 
temperature has been attained when thermal equilibrium 
would be established if the temperature stopped increas- 
ing. If the final temperature is too great in coils and 
electric heating elements, however, burnouts occur. 
Therefore overvoltage must be allowed for during oper- 
ation since the time rate of the development of heat is 
proportional to the square of the voltage. Some electric 
ovens, electric flatirons, and many other electric heat- 
ing devices, have thermostatic or equivalent cutout de- 
vices to prevent excess temperatures by disconnecting 
the heating element from the circuit when the tempera- 
ture tends to become too great and again closing the 
circuit when the temperature tends to become too low. 

Thus there are two general power-input conditions 
to consider in the design of heating elements: Where 
the heat can be absorbed or dissipated as rapidly as 
generated, as in an electric toaster, and where objects 
are to be rapidly heated to a desired temperature, after 
which the temperature of the heating element will in- 
crease unless the power input is lessened by a control. 


ESTIMATING THE POWER REQUIRED 


HERE a-container or chamber of some kind 

is to be used intermittently in electric heating, 

the estimate must include the amount of energy re- 

quired to heat the chamber alone to full temperature. 

lf the chamber is used continuously and does not have 

to be heated through so great a temperature increase, 
this estimate may not be of such great importance, 

The general procedure is to calculate the amount of 


MARCH 1944 





energy required to heat the preferred weight of charge 
of metal (for example) to a desired temperature rise 
by taking the continued product of the weight, specific 
heat, and temperature rise of the substance heated with 
due allowances for loss of heat by ventilation, oven 
surface loss, door loss and leakage as well as regula- 
tion losses. When all these are considered, the total 
power required may be about three times that re- 
quired merely to heat the charge of objects placed in 
the oven or chamber. 

The objects to be heated and any ventilation will 
delay the time required to bring them and the chamber 
up to full temperature. Increasing the power input 
will lessen the time, however. Thereafter, the time rate 
of flow of heat from the chamber through radiation and 


HOW HEATING ELEMENT FACTORS 
ARE RELATED 


Length (ft.) of various AWG round nickel chromium wire sizes 
Ere estimates for 115 volt and listed final temperatures 
in deg. F when coiled in open air. 


Amps. 0.5 E35 z 5 





Watts. 173 250 575 


Ohms 76.5 31:3 23 





Deg. F | | | A 


96 | 21 |115 || 19 
46 | 24 

29 | 26 

19 

15 


B | A|| B 








A—Length of wire. B—Size of wire (AWG numbers) 


ventilation must be numerically equal to the electric 
power input to the heating element if the same power 
input is continued, as in toasters and the like. The 
power in ovens, for example, may be in excess of the 
time rate of heat dissipation, unless the power is con- 
trolled or discontinued, at or near the end of the heat 
cycle when the objects are at the required heat. 

As an example, a 3 x 3 x 2 ft.-wide box oven, inside 
dimensions, with a 2-in.-thick wall of heat insulation 
has an outer surface of 54 sq. ft. With natural draft 
ventilation and four changes of air weighing about 
1.5 lb. per change, the oven is to heat 200 Ib. of steel 
parts (mean specific heat 0.12) from an initial tem- 
perature of 70 deg. F to a final temperature of 250 deg. 
F in 45 min. 

Here the heat absorption of the steel will be about 
1.28 kw-hr. and that of the air about 0.7 kw-hr., mak- 
ing a total of about 1.35 kw-hr. absorbed by the steel 
and air only, with a corresponding average power input 
of about 1.8 kw. Allowing a surface loss of 0.27 kw. 
per sq. ft. (about 2 w. per sq. in.) of external surface 
of oven, the surface loss would be about 1.45 kw. 
which, with a 15 per cent allowance for extra door 
loss and leakage, brings the total power input up to 
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about 3.5 kw. The rating of the oven with a 25 per 
cent margin for regulation becomes 4.5 kw., which is 
the rating of the heating element. The average power 
required to heat the steel alone is 1.7 kw., whence about 
2.6 times more power is needed from the heating ele- 
ment than is required to heat the steel alone. 

The heaters thus far discussed, for illustrative pur- 
poses only, are of the general oven class wherein objects 
to be heated are placed and heat flows from the outer 
surfaces of the objects inward by thermal conduction 
which means that the interior of a piece of metal, for 
example, must be cooler than its exterior while heat 
flows inward. 

It is obvious that objects to be heated may be com- 
pletely surrounded on their sides and bottoms by heater 
coils, although alloy ribbon or enclosed coils generally 
are used in open air. 

3y placing a coiled alloy wire in a rectangular metal 
sheath with a good heat conducting highly refractory 
granular insulating material such as magnesium oxide, 
and then sealing and compressing it, a conduction-type 
electric heater is produced which may and should be 
placed in close contact with the object to be heated. 
In this case, the heat flows directly from the heating 
alloy through the refractory material and sheath and 
to the object to be heated without depending upon air 























to transfer the heat This general principle 1s cavried 
out in disc, cartridge, tubular, etc., heater units. 





COILED ELEMENT DESIGN 


LLOYS for resistance heating elements sh vul 

have moderate percentages of increase in re 
sistance from initial to final temperature ; the resistanc 
should not permanently increase more than 10 per cent 
nor should lengths increase too greatly through use 
they should resist undue oxidation and scaling ; not be- 
come brittle; be strong at high temperatures; and not 
be too costly. The melting point should be confined t 
a narrow range so that the material will not soften 
and preferably should be fairly high. A_nickel-chro 
mium alloy is considered herein for illustrative pur- 
poses, although other alloys may be used. 

In forming coils for heating elements the wire is 
closely wound on an arbor. Preferred arbor diameters 
for various sizes of wire are: 36 to 40, Yo in.; 31 to 
35, %e in.; 18 to 30, % in., and 11 to 17, %4@ in. Coils 
will be shorter, though more apt to sag, if larger arbor 
diameters are used. In winding the coils, it is im- 
portant that there shall be very little springing back 
of the wire after it is wound so that the diameter of 
each turn shall be substantially as planned. 


TWO-UNIT HIGH FREQUENCY 
INDUCTION HEATING 


EPARTING somewhat from the conventional! 
design of high frequency units, this low-cost 
7% kw. output induction machine features a work 
unit separate from the power unit. The mobile top 
may be moved to facilitate shop operations, if de- 
sired. It is connected to the power unit by a cable. 

This combination provides a wide range of in- 
duction heating for brazing or annealing as well 
as heating for forming and for hardening small 
parts. Because the design was developed with the 
brazing of carbide tip tools in mind, the product is 
ideally suited for use in a shop tool room. In the 
production line the combination will serve as a 
utility “heat treating department” operating eco 
nomically in numerous ways. 

Housed in a rigid welded steel cabinet, the power 
supply unit is equipped with a vertical type 220/440 
volt, 3 nhase, 60 cycle motor generator set provid- 
ing 9600 cycles of high frequency power. It is 
30 x 36 in. base dimensioned and stands 30 in. high 
In addition to the motor generator set. it includes 
cycle controls, air filters and operating meters 
A timer is located on the side of the trim looking 
cabinet as ere field control switches. 

In the work unit. which measures only 20% x 17 
in. and stands 1634 in. high are housed the high 
frequency transformer, condensers and the panel 
to which can be easily attached the work fixture or 
inductor coils. For surface hardening work, this 
ur‘t is provided with quench valve, manifold and 
gage. A stop and start push button with signal 
light is situated in the unper rieht hand corner of 
the unit. A Ohio Crankshaft Company product. 
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It is also important that the wire does not become 
nicked or its cross section otherwise varied since hot 
spots may develop in the heated wire, with possible 
burnouts. The close-wound coils are stretched or ex- 
tended to remain so at two or more times their original 
close-wound length, according to requirements. 

The calculation of close-wound coils is quite similar 
to that of single-layer electromagnetic coils. The mean 
diameter of each turn is equal to the sum of the di- 
ameters of the winding arbor and the wire, plus any 
increase due to slight springing, and the length of 
wire per turn is equal to 3.14 times this sum. 

Thus the mean length of turn for No. 21 AWG wire 
wound on a %-in. arbor is equal to (0.125 in. + 0.0285 
in.) x 3.14 = 0.481 in. The number of turns per in. 
of wire will be equal to 1/0.481 in. = 2.08, or 2.08 x 
12 = 25 turns per ft. of wire. Since there will be 
1/0.285 in. = 35 turns per in., there will be 35/25 = 
1.4 ft. of wire per in. of coil-length with the No. 21 
AWG wire. Hence 29 ft. of No. 21 wire requires a 
close-wound coil 29/1.4 = about 20 in. long which, 
when extended to double its close-wound length, would 
be about 40 in. long, or 60 in. = 5 ft. when extended 
to 3 times its close-wound length. 

An accompanying table shows about what lengths 
and sizes of nickel-chromium wires to use on 115-volt 
ac. or de. circuits for various temperatures in air when 
coils are extended to about twice their close-wound 
lengths, as based upon experience, round numbers being 
used since the figures are only approximate. 

As an example of the use of this table refer to No. 
21 wire carrying 5 amp. and having a temperature rise 
in air of 1200 deg. F. Since this wire will have a re- 
sistance of 115 volt/5 amp. = 23 ohm when hot, the 
length of the wire will be about 29 ft., hence the length 
and size of the wire in combination is written 29 ft. 
21 in. in the table. 

The numerical data in the table serve for determin- 
ing a trial size of coil. If the coil will go into the al- 
lotted space, it can be tested in the heating device. 
Fewer turns will cause an increase in the current, 
wattage and temperature. A shorter coil with fewer 
turns but with the same length of wire can be made 
on a larger arbor if practicable. 

Perhaps a No. 22 wire may have to be used to meet 
spatial conditions. The preliminary data from the table 
indicate that about 23 ft. of No. 22 wire has a hot re- 
sistance of about 23 ohm at 1400 deg. F. When coiled 
on a &% in. diam. arbor and the coil extended to about 
double its close-wound length it will, on a 115 volt 
circuit, have a 500 watt input at 5 amp. which will in- 
crease its temperature to about 1400 deg. F in air. 


GOOD DESIGN FOR GOOD RESULTS 


RINCIPAL point to be noted is that, in any such 

designs as have been herein discussed, there shall 
be enough power, enough of the correct material, and 
enough room. Poor results in the heating element usu- 
ally have been found to be due to poor design. Actual 
coil supports should be placed close enough together to 
prevent sagging, yet as far apart as practicable because 
each refractory support may be a source of higher tem- 
perature of the wire at that place and a potential source 
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of electric and thermal leakage. Thus the brick of 
an electric range may be rather large and sturdy, but 
the points of support preferably should be small. 

The use of too small alloy wires in coils tends to 
cause element sag at some of the higher operating tem- 
peratures. It is desirable to use the largest wire prac- 
ticable. Coils bound at supports tend to sag due to 
thermal expansion hence, when they are run through 
holes, the latter should be amply large. Terminals 
should be made of such heat-resisting materials as nickel 
alloys—never of copper or brass which ,oxidize and 
cause arcs between them and the heater wire. 

Illustrating good design and a simple means of test- 
ing with resulting approximate figures, consider an 
analysis of an electric toaster on a 115-volt (nominal) 
house circuit was made with no electrical measuring in- 
struments other than the service watthour meter. 

The toaster was of the horizontal kind with a 5 x 8% 
in. toasting surface containing about 28 ft. of No. 21 
AWG wire coiled to 9 turns per in. (108 turns per ft.), 
passed back and forth intact around small grooved 
steatite supports at each side to form 14 lengths of 
about 4% in. each, making the coil about 63 in. or 5.25 
ft. long. A polished metal reflector placed % in. be- 
neath the coil reflects radiant heat from the underside 
of the coil upward to the toast resting % in. above. 

The simple and approximate analysis was made as 
follows: Two 60 watt lamps caused the watthour meter 
to make 5.5 rpm., whereas the toaster alone produced 
28 rpm. hence was consuming about (28/5.5) x 2 x 60 
watt = 610 watt. The current was about 610 watt/115 
volt = 5.3 amp., making the hot resistance of the coiled 
heating element about 115 volt/5.3 amp. = 21.7 ohm, 
or about 21.7 ohm/5.25 ft. = 4.13 ohm per ft. of coil, 
or about 4.13/108 ft. = 0.039 ohm per turn. Since 
each turn was about %4¢ in. diam., or about 0.1875 in. x 
3.14 = 0.59 in. long, the resistance gradient of the 
wire itself was about 0.039/0.59 = 0.066 ohm per in. 
or 0.79 ohm per ft. 

A No. 21 AWG wire of the nickel-chromium type 
with a cold resistance gradient of about 0.8 ohm per 
ft. at 75 deg. F requires about 5.2 amp. to heat coils 
thereof in air to 1200 deg. F. Color-temperature chart 
readings indicated an operating temperature somewhere 
in the neighborhood of 1300 deg. F. 

The watts density of coiled heater wire may be about 
20 watt per sq. in. of wire surface when in open air. 
This figure will vary, however. It refers specifically 
to No. 21 nickel-chromium wire. 

Strip heaters with rust-resisting sheaths operate at 
a maximum temperature of 750 deg. F with a watts 
density of about 20 watt per sq. in. of active sheath 
surface, whereas sheaths of high temperature chrome 
steel operate safely at a maximum of 1200 deg. F with 
a watts density of about 25 watt per sq. in. of active 
sheath surface. 

In cartridge heaters for heating dies, plastic molds, 
etc., by placing them in holes bored therein, the coil 
itself is wound on a helically grooved ‘core of refractory 
and the space between the circular sheath and the core 
is filled with a granular refractory material, as in strip 

heaters. Maximum safe temperatures in deg. F for 
various kinds of sheaths are: (1) Copper, 212; (2) 
brass, 750; (3) steel, 900, and (4) stainless steel, 1200. 
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STABILIZER FOR THIN SHEET WELDING 


Expediting the welding of thin metal sheets without 
recourse to more extreme alternatives, this Westing- 
house Electric and Manufacturing arc stabilizer 
superimposes a high frequency voltage wave on the 
welding current. 

Thus, those relatively low welding currents necessary 
to prevent deterioration of thin sheets can be stabilized 
to prevent arc loss by adding 250 kc. voltage. Object 
is to keep the arc stream ionized during the reversals of 
low frequency (60 cycle) welding current. Welding 
by dc. is not practical for such thin gage metals because 
of arc-blow difficulties and the penetration of the dc. 

which may burn through thin metal sections. 


CONTINUOUS PHOTOGRAPHIC PRINTER 


Used with new semi-photographic materials, this 
printer provides clear and accurate duplicates of 
anything typed, printed, photographed or drawn. 
The printer is 42 in. wide and may be used inside 
or outside of the dark room. It operates either with 
roll stock or cut sheets. Printing speed of 0 to 18 ft. 
per min. 

Either of two fluorescent lamps, one white and one 
amber, mey be used in making exposures, depending 
upon the nature of the originals. The printing light 
is effectively sealed for dark room use. A constant 
speed motor drives the variable speed transmission 
which is controlled by a knob easily within reach 
of the operator’s hands. Further control of exposure 
is obtained by a shutter arrangement which varies 
the exposure space from 0 to 14 in. Both the speed 
of the machine and the shutter are individually 
controlled. 

A heat resistant glass cylinder of 9 in. diam. in 
revolving contact with 22 individual 2 in. bands 
assures that originals and sensitive materials remain 
in register. An exceptionally large print return tray 
occupies the entire top of the machine. The originals 
enter the tray on top of the print. By means of a 
foot pedal, the operator is able to reverse the travel 
of prints through the machine instantly 

The feed board is lighted to facilitate handling, and 
all controls are individually illuminated by means 
of ruby and safe lights. This Charles Bruning 
printer requires only 4 amp. The machine is wired 
for 100 volt ac., 60 cycle or 220 volt dc. 

























































Suitable for heating isolated build- 
ings, offices or spaces as well as 
pump houses, garages, factory 
offices, crane cabs, scale houses, 
etc., etc., this industrial unit heater 
is available in either portable or 
suspension models and can be 
supplied in various capacities pro- 
viding from 5112 to 204,900 Btu: 
All heaters from 1.5 kw. to 4 kw. 
capacity are supplied with eye 
bolts for wall or ceiling suspension, 
or equipped with handle permitting 


INSTANT HEAT WHERE YOU WANT IT 


the heater to be used as a portable 
unit. Other heaters, from 5 to 
60 kw., larger physically and higher 
in heat rating, are equipped only 
for suspension mounting. Through 
thermostatic control the units give 
real fuel economy by operating only 
when necessary to maintain the 
desired temperature. Extended fin 
surface with heat and corrosion 
resisting finish affords large heat 
capacity at low heat density in 
this Electric Air Heater unit. 
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TO DETECT TUBE FLAWS ELECTRONICALLY 








Work 


IN ENGINEERING DESIGNS 
FOR MILITARY 
AND CIVILIAN NEEDS 








For production-line detection of longitudinal cracks and 
seams in nonmagnetic metallic tubing in an extensive range 
of diameters and wall thicknesses, this General Electric 
instrument is capable of identifying and locating imper- 
fections 14 in. long, 10 mils wide, and one-third of the wall 
thickness in depth, even though they are on the inside of the 
tubing and do not appear on either surface. It is especially 
desirable for testing tubing for coolers and heat exchangers 
before installation. 

In the operation of the instrument the tubing to be tested is 
fed through a coil box whose coils are arranged in such a way 
that they surround the tubing. After the circuit constants for 
the particular size of tubing being tested are set by means of 
selector switches located on the panel of a control unit, power 
is applied to the coils which in turn induce eddy currents in 
the tubing. A flaw in the tubing causes changes in these eddy 
currents. An electronic circuit in the control unit detects 
these changes and energizes a signal relay, thus disclosing to 
the operator the existence and location of the flaw. 

The detector consists of a control unit, which is standard for 
testing various sizes of nonmagnetic tubing, and a coil box 
which accommodates any one specific size of round, straight 
tubing of uniform outside diameter from one-quarter to two 
inches, inclusive. The power supply required for the elec- 



















TWO—, THREE—AND FOUR—LIGHT 
FLUORESCENT FIXTURE 






tronic units is 100-125 volt, 60 cycles. 
Additional coil boxes, which are fully interchangeable as to 
mounting, dimensions, and cable terminals, are available 


For use in offices, drafting-rooms and other commercial 
areas, this fixture is available in sizes for 2-40, 3-40 
and 4-40 watt lamps. 

This new line of fixtures provides full diffusion of 


to accommodate tubing within the dimensions specified. 





light-rays to reduce troublesome reflected-glare and the 
special lens-design glass utilized, breaks up the rays 
to satisfactory brightness levels, yet has high trans- 
mission qualities. The glass panels are easily removed 
for servicing and relamping. Mitered corners and 
decorative borders of the glass panels add to the overall 
design. The steel housing totally encloses all accessories 
and wiring. Its end-design permits flush-abutment of 
units when continuous installations are desired. 

Fixtures can be suspended, or can be mounted close- 
to-the-ceiling. Some light is provided for soft ceiling 
illumination, however, a reflector finished ‘300 deg. 
white”’ directs eighty-five per cent of the light down- 
ward to make the fixture an efficient producer on the 
working-plane. These Edwin F. Guthunits are avail- 

able in two, three and four source sizes. 














CIRCULATES 
22 CU. FT. 
PER MINUTE 


This centrifugal blower unit is operated temperatures up to 80 deg. C. One of 
by an integrallyJdesigned 1/100 hp. similar models. Others rate 10 cu. ft. 
single phase capacitor motor operating per min., at 115 volt 60 cycles, 3300 
at 115 volt, 400 cycles to circulate rpm., and 17 cu. ft. per min., 115 volt, 
22 cu. ft. per min. continuously at a 400 to 1200 cycles at 5000 to 6000 rpm. 
normal operating speed of 7200 rpm. A product of Eastern Air Devices 
The motor is suitable for usein ambient developed for the aircraft field. 
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the apparatus to be operated un- 
attended. Another feature is a 
meter to indicate the x-ray tube 
filament current to guard against 
the application of excessive current. 
The water supply lines’ for the 
x-ray tube are concealed within the 
chassis, and arranged to facilitate 
the replacement of the tube with 
others of different target material. 
The small diameter and beryllium 
post of the x-ray tube permit con- 
siderably shortened exposure time. 
A comprehensive selection of cam- 
eras have been especially designed 
for the unit. The various cameras 
are mounted on adjustable lathe 
bed type ways to assure positive 
alignment with the x-ray beam. 
The film holders may be removed 
for dark-room handling and so not 
disturb the adjustment of the 
camera proper. All cameras of 
these PickerX-Ray diffraction units 
are provided with fluorescent screen 
indicators and those requiring rota- 
tion are provided with motors. 
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SHOCKPROOF X-RAY DIFFRACTION UNIT 


Self-contained in a metal chassis, this unit is applicable 
as a laboratory method in the chemical identification of 
unknowns and the study of alloys and effects of cold work 
and stress in metals, as well as the determination of the 


structure of materials. 


The continvously operating high tension transformer is 
of the end grounded type and is water cooled. The switch- 
board includes all of the necessary controls and safety 
devices. From 5000 to 50,000 peak volts in twenty steps 
are available so that a wide range of x-ray wavelengths 
may be obtained, the voltage across the x-ray tube being 


indicated on a direct reading voltmeter. 


There is an automatic timer and automatic cut-off device 
to protect against failure of the water supply and to permit 
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FOR DYNAMIC BALANCING OF MACHINE PARTS 


Consisting of a vibrometer 
which measures vibration 
amplitude directly and a 
stroboscope which gives a 
direct visual reading of “‘High 
Spot” or phase angle, this 
Vibroscope portable balanc- 
ing equipment incorporates 
a remote control switch 
mounted on the vibrometer. 
This switch places the entire 
operation in the hands of a 
single operator, instead of 
adjustments being made by 
a second operator. 


The power supply is from 
three standard dry cells. Four 
are provided for extra light 
on low speed jobs. The 
breaker head has ball bear- 
ings, 54 in. shaft; phase 
adjustment either remotely 
or manually controlled; grad- 
uated degree scale, and rub- 
ber and steel driving points. 
A vibrometer which magni- 
fies vibrations 250 or 500 
times is available and either 
inch or metric graduations 
may be marked on the scale. 


ENCLOSED OSCILLATING GRINDER 


Developed for grinding to very close limits the parallel 
sides of six oblong perforations in the ball retaining 
cage of a constant velocity universal joint, this machine 
is equipped with two opposed grinding spindles moving 
on the same track in opposite directions. 
actuated by a hand operated gear and rack mechanism. 
Work is mounted on spindle having an adjustable 
degree of oscillatior. 

Track and spindles can be rocked transversely within 
fine feed limits to allow for the grinding of the opposite 
parallel sides of the cage perforations. 
lever controls both indexing and the gradual engage- 
All mechanisms of this Gear 
Grinding Machine development are totally enclosed, 
and the machine is adapted for use of an indeperdent 


ment of the oscillator. 


air suction dust removal system. 


There are two grinding wheel spindles, precision, 
preloaded, ball bearing, removable body type operating 
at 10,000 rpm. These spindles are driven by % hp. 
motors, 3600 rpm., 1 in. flat belt. Oscillator is driven 
by a \% hp. motor, 1800 rpm., worm drive. 
buttons control spindle and oscillator motors. 
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ARC TIME RECORDING SYSTEMS 


Consisting of welding arc timers and graphic re- 
corders this Harnischfeger centralized recording 
system provides a highly reliable system for pro- 
duction welding control. Individual timers record 
the exact interval spent at each station in the actual 
deposit of weld metal as well as total idle or non- 
productive time. The assembly is so designed that 
units can be added to any number of welding 
machines at one convenient, centralized location. 

The graphic arc time recorder simplifies all phases 
of control by registering cumulative arc time for 
each welder on a graph sheet. Visual records provide 
all the basic information necessary for complete and 
accurate control over costs, procedures, production 

and quality of all types of work. 
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ULTRAVIOLET PHOTOMETER FOR CHEMICAL ANALYSIS OF GASES 


Protecting the worker in hazardous, controlled chemical 
operations this (A) ultraviolet photometer is based on 
a phenomenon of light absorption by gases. Most gases, 
including the constituents of the air itself, absorb light 
of some particular wave length, in effect casting a 
shadow where that particular wave length light would 
otherwise have fallen. In a spectrum that shadow is 
known as an absorption line. 

Carbon disulfide, for example, strongly absorbs light 
having a wave length of 3132 Angstrom units. Light 
of this wave length is in the ultraviolet range, invisible 
to the human eye but not to the electric eye, which in 
the case of this analyzer is a sodium photocell. The 
carbon disulfide analyzer is so constructed that the air 
to be analyzed is pumped through several small 
chambers, which filter out dust, oil and moisture, and 
thence into a pair of parallel tubes, about 31 in. long. 


The contaminated air runs into the first tube and then 
through a canister of activated charcoal which removes 
the carbon disulfide and passes purified air into the 
second tube. In this way, there may be a continuous 
comparison of the purified with the contaminated air. 
Rays of invisible ultraviolet light from a mercury 
lamp pass through the two tubes and fall upon a photo- 
cell mounted at the opposite end of each tube in this 
E. I.du Pont de Nemours development. The optical 
system, including filters, has been so selected that 
about 60 per cent of the photometric response of the 
electric eye is due to light of 3132 Angstrom units in 
wave length, the light which carbon disulfide absorbs. 
One part of this vapor in a million parts of air will 
produce an absorption of 0.02 of one per cent, which is 
detectable by the instrument. B—How the apparatus 
is arranged. C—The electrical hook-up. 
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lig — DESIGNS FOR MILITARY AND CIVILIAN NEEDS 


BALANCING GYRO ROTORS 


Differing from conventional balancing machines in that it 
directly measures the added alternating bearing forces exerted 
by the unbalance of the rotor rather than tangible displace- 
ment of balancing parts, this Sonntag Scientific machine for 
balancing gyro rotors is built so that the rotor is mounted on 
rigid bearing supports ard the entire assembly is seismically 
suspended on springs to eliminate disturbing influences of 
floor vibrations. The electronic control cabinet is shown on 
the right. 

The cathode ray screen which appears at eye level, is gradu- 
ated horizontally into 360 deg. for reading the location of 
unbalance and vertically into units representing the amount 
of unbalance. Most machines are driven by a small air turbine 
wheel which slides over the end of the rotor shaft to be 
balanced. 

Alternating unbalance forces are transmitted by a practically 
rigid platform to quartz crystals producing piezo-electric 
potentials which are magnified by vacuum tube amplifiers 
and made visible on the screen of a cathode ray oscillograph. 
The magnitude of the unbalance ultimately, expressed in 
oz.-in. or depth of drilled or milled holes, is indicated as a 
sine wave pattern, representing magnitude and location 
of unbalance. 

Each standard machine is calibrated for five different operat- 
ing speeds—3000, 4250, 6000, 8500 and 12,000 rpm. The 
speed selector knob controls a filter circuit comprising five 
sets of filters, each assigned to the operating speed desired. 
The speed indicator requires no mechanical connection with 
the rotor. 

The indicator needle is actuated electronically to indicate 
the number of blackout impulses per minute received by a 
photocell which is excited by the drive wheel. The speed 
indicator dial, graduated from 0.200 with a red mark at 100, 
expresses the percentage of speed indicated by the setting of 

the speed indicator knob. 





Developed to perform a single operation in 

multiples of eight, or a succession of oper- 

ations in multiples of four, on various types of 
AUTOMATIC, 8-SPINDLE, SEQUENCE TURNING peste-ceth 00 falbty: Rene aietatin: he. 
made from steel, cast iron, aluminum, mag- 
nesium, etc., this Synder Tool& Engineering 
machine is also readily adaptable to a wide 
variety of such applications. It consists of 
eight work spindles and their drive mechanism 
and tool slide supports mounted upon a large 
circular turntable. Each of the eight spindles 
is an individual turning and facing machine 
with its own set of tool blocks. 
Operation is as follows: The large turntable 
revolves slowly,.bringing each of the eight 
spindles in turn to the loading station. While 
the spindle passes the loading station, it does 
not rotate and tools are retracted to permit 
unloading and reloading in safety. At a point 
safely beyond the loading position, the loaded 
spindle starts to revolve and tools advance and 
feed into the work. Each of the spindles does 
a complete operation upon an individual! 
workpiece while the workpiece rotates, and 
while the turntable carries the operating 
assembly around the circle and back toward 
the unloading and reloading position. 
Ordinarily, each station is equipped with 
identical tooling to perform an _ identical 
operation simultaneously upon eight work- 
pieces. However, the machine can also be 
arranged to perform successive operations, 
by setting up four spindles to perform one 
operation and the next four spindles to 
perform another operation. 
Because the machine is adaptable to a broad 
range of operations upon a wide variety of 
parts, provision is made for changing the 
speed at which the large turntable revolves 
and the speed at which the individual spindles 
run, by changing pick-off gears. 
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Let Small Plants Return to Civilian Production. 
Plans to translate surplus raw materials into goods 
for civilians are being prepared by WPB. The general 
idea (details still are considered an official secret) is 
to put small plants to work now using this material to 
replenish dwindling supplies on merchants’ shelves. 
Officials say it is not a pattern for the general recon- 
version that will come with the end of the war. The 
experiment would first be carried out in the WPB re- 
gions with headquarters in Philadelphia, Cleveland and 
Kansas City. 

If successful, it was indicated, the plan may be ex- 
tended to other areas as rapidly as the war program 
will permit. Under present planning, hundreds of small 
firms would be permitted to take part in the program. 
Those eligible would be firms without war contracts ; 
particular care would be taken to guard against inter- 
ference with manpower and facilities needed for war 
production. Manufacturing permitted under the plan 
will be divided according to the War Manpower Com- 
mission’s labor shortage areas. In the “critical’’ areas, 
the surplus materials will be released only to firms with 
less than ten employes. Application in the “potentially 
critical” areas will be to plants with fewer than 25 
employes and in “non-critical” areas to those with 
fewer than 50 employes. Mr. Arthur D. Whiteside, 
director of the Office of Civilian Requirements has em- 
phasized that the plans are still in the tentative stage. 


Electric Fans. Members of the Domestic and Com- 
mercial Electric Fan Industry Advisory Committee 
have emphasized that no production of electric fans for 
retail sale to civilians can be resumed, and production 
of fans for essential industrial and hospital purposes 
cannot be increased enough to meet the demand under 
present restrictions, according toa WPB report. Com- 
mittee members said that the industry cannot be re- 
opened for civilian production without detriment to the 
war work in which the industry is engaged. They rec- 
ommended, however, that limitations on materials 
needed by the industry be relaxed sufficiently to permit 
the carrying out of a war emergency program for the 
production of 100,000 fans this year to fill military and 
export orders and as mueh of the essential industrial 
and hospital demand as possible. 


More Fixed Capacitors Needed During 1944. 
Problems related to an increased production of all 
types of fixed capacitors during 1944 were discussed 
at a recent meeting of the Advisory Committee of the 
Fixed Capacitor Industry. It was brought out that 
the supply of better grades of capacitor quality mica 
had become extremely scarce but that final results of a 
National Research: Council project showed that mica 
capacitors of characteristics A and B according to 
American War Standard (ASA-C 75.3) can be fabri- 
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cated from grades of mica of which there exists an 
adequate supply. It was also indicated that a high 
percentage of circuit applications did not require the 
use of mica capacitors other than those of characteris- 
tics A-and B. 

Prime equipment manufacturers were urged to place 
orders for characteristic A and B capacitors for use in 
all circuit positions where such use was satisfactory, 
in order to offset the critical supply of higher grades of 
mica since committee members agreed that adequate 
production facilities existed to produce all requirements 
of such mica capacitors. Members of the committee 
also reported that an entirely inadequate supply of 
Kraft capacitor tissue existed at the moment and that 
the present production rate of paper dielectric capacitors 
was determined by the amount of capacitor tissue they 
could obtain. It is hoped by WPB that the output 
of Kraft capacitor tissue can be increased to meet re- 
quirements and thus eliminate the necessity of allocating 
Kraft tissue supplies. 


Vacuum Cleaners. At a recent meeting of the Do- 
mestic Vacuum Cleaner Advisory Committee it was 
emphasized that resumption of the production of do- 
mestic electric vacuum cleaners appears to be impossible 
as far as the foreseeable future is concerned. Even 
though some of the materials might become available 
for some production, the facilities and manpower in 
vacuum cleaner plants are now and are expected to 
continue to be, required for war production for an in- 
determinable period. For these reasons, WPB has ap- 
proved no program determination specifying when and 
how many vacuum cleaners may be made. Because 
of the complexity of the problems that will arise when 
limited production of vacuum cleaners is resumed, how- 
ever, the members of the committee suggested that pre- 
liminary plans as to the method of reconversion be made 
in the interim. 

It was the general opinion of the members that the 
plan already proposed for the limited production of 
electric irons might be adapted to meet the conditions 
of the vacuum cleaner industry. That is, each manu- 
facturer would be assigned a production quota, repre- 
senting a certain percentage of his base year produc- 
tion. If a manufacturer could not produce cleaners 
without interfering with war work, he would be per- 
mitted to have another manufacturer produce his quota 
of cleaners for him and keep things going. 


Copper, Steel and Aluminum. Modification of rules 
governing sales of copper, steel and aluminum in con- 
trolled materials; forms and shapes by warehouses and 
distributors eases applicable restrictions on such trans- 
actions. Restrictions on deliveries of steel by ware- 
houses involving deliveries of 40,000 Ib. or more te 
any one customer at any one time at any one destina- 
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tion have been eliminated from CMP Regulation No. 
} which governs warehouse sales of controlled ma- 
ierials. This action has been taken because the ware- 
house steel supply situation has improved greatly dur- 
ing recent months. Steel distributors, however, are 
still permitted to withhold deliveries of any order which 
would deplete their stocks and refer the order to WPB 
for a decision as to whether it must be filled. The 
provision of the regulation permitting distributors to 
ll orders in amounts of $10 or less, without endorse- 
ment, has been revised to permit them to fill orders in 
amounts of $25 or less also without endorsement. 
Revised provisions of CMP Regulation No. 4, rela- 
tive to warehouse sales of copper wire mill products 
permit purchasers to place orders with warehouses for 
not more than 3,000 Ib. of such products for delivery 
from stock of any one item to one destination during 
any one calendar month. In the case of brass mill 
products, the aggregate delivery of any one item can- 
not exceed 2,000 Ib. in any one month to any one cus- 




































ELECTRICALLY DRIVEN GYROSCOPES FOR AIRCRAFT 


tomer. This limitation does not, however, apply to 
resale of copper wire mill or brass mill products which 
have been obtained by warehouses through authoriza- 
tion from the Copper Recovery Inventory Branch or 
from a WPB Regional Office. Neither does the limita- 
tion apply to condenser tubes, in the case of brass mill 
products. The action eliminates a restriction which 
has prevented persons dealing with warehouses from 
placing orders for more than 500 lb., of any item of 
brass mill products for delivery to any one destination 
in any one day. The change will permit warehouses 
to sell copper wire mill or brass mill products which 
were idle, or excess stocks of the products, to fill au- 
thorized controlled material orders without quantity 
limitation regulation. 

Provisions of the regulation with respect to alumi- 


- num has also been modified. The changes require that 


distributors reject authorized controlled materials orders 
for delivery of aluminum to any one person at any one 
destination at any one time of more than 2,000 Ib. of 


a dial, calibrated in degrees, through 
a 1 to 1 ratio, and since the spin- 
ning rotor and its gimbal tend to 
stay in a fixed position in space, 
movement of the instrument case 
(or of the aircraft) around its ver- 
tical axis will cause rotation of the 
dial. Any departure of the plane 
from a fixed course will be indicated 
by movement of the dial with respect 
to its index. 

The gyroscope of the bank and 
turn indicator consists of a spinning 
rotor with its shaft athwartships 
and its bearings in a frame or gim- 
bal which in turn is pivoted fore 
and aft to the instrument frame. The 
gimbal and rotor assembly is re- 











YROSCOPIC instruments are 

given a place of prominence 
on the instrument panels of mili- 
tary and commercial aircraft. This 
group consists of a gyro horizon, 
showing the attitude of the aircraft 
—that is, whether or not it is in 


level flight; a directional gyro, 
which shows departure from course ; 
and a bank and turn indicator, indi- 
‘ating rate of turn. 

The gyro horizon comprises a 
spinning rotor with its shaft 
mounted vertically in a gimbal 
which is pivoted athwartships to an- 
other gimbal. This outer gimbal 


is in turn pivoted fore and aft to the 
main frame of the instrument. The 
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axis of the rotor is mechanically 
free to tilt in any direction with re- 
spect to the instrument case, and by 
means of a bar and pointer relative 
motion of the rotor axis and the 
case is indicated on a dial. Since 
the spinning rotor tends to stay 
vertical, the bar and pointer show 
movement of the instrument case, 
or the aircraft, with respect to a 
fixed vertical. 

In the directional gyroscope, the 
spin axis of the rotor is horizontal. 
The motor frame, or gimbal, is 
pivoted horizontally to an outer 
gimbal, and this is pivoted vertically 
to the main frame. A gear at- 
tached to the vertical gimbal drives 





strained by a spring and a magni- 
tude of its movement. The spin- 
ning rotor tends to maintain its po- 
sition in space, but if torque is ap- 
plied in the plane of the rotor axis 
precession will occur, that is, the 
rotor will tilt in a plane 90 degrees 
from that of spin axis of the rotor 
coincide with the axis of the applied 
torque. Turning of the airplane 
thus causes precession, and move- 
ment of the pointer shows direction 
and rate of turn (degrees per min- 
ute). A ball bank indicator, com- 
prising of a ball in a liquid filled 
curved glass tube, is set into the 
face of the instrument. A develop- 
ment of General Electric Co. 
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any gage, alloy and size of aluminum sheet, rather than 
500 Ib.; more than 900 Ib. of any alloy, size and shape 
of aluminum wire, rod, bar, rather than 300 lb.; or 
more than 600 Ib. of any alloy, size and shape of alumi- 
num tubing, extrusion, or structural shape, rather than 
200 Ib. The revised order indicates that distributors 
are authorized to deliver to any one person at one des- 
tination at any one time on authorized controlled ma- 
terials orders at least 5,000 lb. of any gage, or alloy or 
size of aluminum sheet, rather than 2,000 Ib. ; 3,000 Ib. 
of any gage, alloy and size of aluminum wire rod or 
bar, rather than 1,000 Ib.; and 2,000 Ib. of any gage, 
alloy or size aluminum tubing, extrusions or structural 
shapes, rather than 500 Ib., if they shall first have asked 
a mill to fill such orders and the mill shall have advised 
them to fill the orders from stock. On CMP Regula- 
tion 1, Direction 22, the special allotment procedure, 
under which purchase authority for controlled materials 
forms of copper, steel, and aluminum may be made 
available in extraordinary cases of extreme urgency to 
manufacturers who have not received allotments from 
their customers, has been extended to operate through 
the fourth quarter of 1944. This procedure was sched- 
uled to expire June 30, 1944. 


Amendment to Industrial Control Limitation 
Order. Clarification of a January 15, 1944 amend- 
ment to Limitation Order L-250 was offered at a recent 
meeting of the Electrical Control Industry Advisory 
Committee when assurances were given the committee 
that the revised order still required an AA-5 rating by 
the manufacturer, the only change being one to permit 
the latter to build control equipment in advance of 
receipt of actual orders. It was decided at this 
meeting to continue scheduling of shipboard type con- 
trol equipment essentially as was currently done. Other 
control equipment will need to be scheduled only in 
specific instances. 


Control of Fibrous Glass Textiles. Revision of 
Conservation Order M-282 by WPB places fibrous 
glass textiles under allocation control (amended order 
issued January 24). The general provisions of the 
order remain unchanged. Procedure for making ap- 
plication for WPB authorization to accept deliveries 
has been simplified. Applications must reach WPB 
on or before the tenth of the month preceding the 
month in which deliveries are requested. A prospec- 
tive purchaser now sends application for authorization 
(WPB Form-2273) to WPB only, instead of, as for- 
merly, to both WPB and the producer. 


Wartime Apprentice-Training Service. Four 
pamphlets have just been released by the Apprentice- 
Training Service—“The Wartime Program of the Ap- 


_ prentice-Training Service,” “Simplifying Training 


Speeds Shell Production,” “Emergency Training Pro- 
gram, Westcott Valve Company” and “A Short Term 
Training Program at Armco Drainage and Metal Prod- 
ucts, Inc.” The first explains the various types of 
training programs which have been established in war 
industries with the assistance of A-T-S field representa- 
tives. The second tells how completely inexperienced 
workers can be trained to break records in shell pro- 





114 





duction. The third indicates how older men and 
women have been trained to become highly efficient 
workers and the last describes the short-term system 
of training welders adopted by Armco Drainage and 
Metal Products, Inc. Any or all of these pamphlets 
may be obtained by writing Apprentice-Training Serv- 
ice, Bureau of Training, War Manpower Commission, 
Washington, D. C. 


Carbon Brushes. A joint group representing the 
Carbon Brush Industry Advisory Committee and the 
National Bureau of Standards has reported a 93 per 
cent reduction in the number of types and styles of 
carbon brushes, manufactured for use in the operation 
of electric motors. In numbers this represents a con- 
traction from 746 to 54 types and styles. The industry 
advisory committee also reported that production of 
carbon brushes in the first quarter of 1944 will jump 
to a new high of 92,648,000 units, with a larger increase 
in maintenance items rather than new equipment 
brushes predicted. 


Aluminum for Research. Manufacturers anxious to 
experiment with models of civilian products for post- 
war markets won a point from the War Production 
Board recently when that agency ruled that manufac- 
turers hereafter may use aluminum for such research. 
Under the new policy WPB’s aluminum and mag- 
nesium division will approve requests for small 
amounts of aluminum for experiments provided they 
can be carried out without diverting manpower, tech- 
nical skills or facilities from activities connected with 
war production. All grants of materials in application 
of the new policy, it was emphasized, will be carried 
out within the provisions of aluminum conservation 
Order M-1-i, which is the regulation controlling the 
allocation and use of aluminum and its products. 


Asbestos. Small quantities of Rhodesian asbestos 
grades C & G/1 and C & G/2 are being released for 
non-military purposes, the War Production Board an- 
nounced today. Processors are now permitted to use 
in any calendar quarter one ton of these grades of Rho- 
desian asbestos, formerly restricted to direct and indi- 
rect military electrical purposes, for every five tons of 
Grade C & G/3 Rhodesian asbestos used. This action, 
taken by order M-79 as amended today, will increase 
the supply of spinning fibres for packings, gaskets and 
other essential non-military items. 


Batteries. WPB has announced action to step up 
quotas to reach an estimated 1944 production total of 
19,300,000 automotive batteries required to keep essen- 
tial war transportation in operation, including passen- 
ger automobiles as well as all types of truck transport. 
In 1943, battery manufacturers were authorized to pro- 
duce 105 per cent of the batteries they sold during the 
calendar year 1941. The new authorization raises this 
permissible figure to 110 per cent of the number of 
batteries sold during the calendar year 1941 or calen- 
dar year 1943, whichever is higher. Small producers 
who sold less than 25,000 replacement batteries in 1943 
can proceed with unlimited production providing that 


(Continued on p. 170) 


ELECTRICAL MANUFACTURING 





nd 


nt 
“mM 


y- 
mn, 


he 
he 
er 
of 


yn 


ry 
of 
1p 
sé 








Many Stainless Steel Alloys 


For Corrosion-Proof Performance 





In the twenty-odd years since it was found 
that the addition of 12 per cent or more 
chromium gave steel the long-sought abil- 
ity to resist surface corrosion, the resource- 
fulness of metallurgists has brought into 
being first one and then another special 
alloy until the list now numbers better than 





TAINLESS steel is a general term covering many 
combinations of chromium, steel and other ele- 
ments. The American Iron and Steel Institute has 

listed and assigned numbers to some 34 different al- 
loys as shown in Table 1, but the list is an ever grow- 
ing one as steels developed for specific performance 
come into general use. In like manner the Society of 
Automotive Engineers has classified the types of stain- 
less steels used in aircraft by a number system of desig- 
nation as shown in Table 2. 

So broad and involved is the subject of stainless steel 
that a complete and careful analysis of all the alloys 
would be a lengthy procedure. It is much more prac- 
tical to consider a general picture of the basic principles 
involved as well as the trends rather than a detailed 
analysis of each and every alloy. 

Probably one of the best ways to gain an impression 
of how stainless steel acquires its corrosion proof 
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60. Somewhere in the midst of this abun- 
dant technology there is probably just the 
material or materials for specification 
within your product. Here is help in under- 
standing the general principles at work in 
this series of alloys and guidance in the iso- 
lation and study of its individual members. 
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characteristics is to consider the basic metallurgical 
problem involved in some simple alloys deriving from 
them the more complicated relationships of the stainless 
group as a whole. 

As indicated by the accompanying equilibrium dia- 
gram for the simplest of all possible alloys, consisting 
of two metals which are completely miscible in the 
liquid state but completely insoluble in each other in 
the solid state, properties vary as the composition. 
Actually there is no such alloy known because no two 
metals are completely insoluble in each other in the 
solid state but, for all practical purposes, the alloys of 
cadmium and bismuth serve to illustrate the point. In 
Fig. 3A is shown the cadmium-bismuth diagram in 
which the curve CED represents the temperature above 
which the alloy is liquid. Point C is the melting point 
of pure cadmium (bismuth 0 per cent) and point D 
the melting point of pure bismuth. As the composi- 


Fig. 1 


AMONG attrac- 
tions for the 
specifier of stainless 
steel is its ability to 
take a high gloss 
finish when polished. 
Here, sheets of the 
mirror-like alloy are 
being individually 
wrapped and packed 
for shipment. 
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STAINLESS STEEL ALLOYS 
(AMERICAN IRON AND STEEL INSTITUTE TYPE 
NUMBERS) 


Table 1 








































































Type Carbon Chromium Nickel Other Elements 
Steel Per Cent Per Cent Per Cent Per Cent 
301 .08 to .20 16 to 18 6to 8 Mn 2 max. 
302 .08 to .20 17t0 19 | 8tolO | Mn2 max. 
302B | .08 to .20 17 to 19 8to10 | Mn2 max. 
| Si2to3 
303 .20 max. 17 to 19 8tol0 | Mn2 max. 
| Sor Se .07 min. 
| Mo .60 max. 
304 .08 max. 18 to 20 8 to 10 Mn 2 max. 
308 .08 max. 19 to 22 10 to 12 Mn 2 max. 
309 .20 max. 22 to 24 12 10 15 Mn 2 max. 
309S | .08 max. 22 to 24 12 to 15 Mn 2 max. 
310 .25 max. 241026 | 19 to 22 Mn 2 max. 
311 .25 max. 18to20 | 24to 26 Mn 2 max. 
Si 2to3 
316 .10 max. 16 to 18 10to 14. | Mn2 max. 
Mo 2 to 3 
317 .10 max. 17.5 to 20 10 to 24 Mn 2 max. 
Mo 3 to 4 
321 .10 max. 17 to 19 8 to 12 Mn 2 max. 
Ti 4xC min. 
325 .50 max. 7t010 =| 19.5t0 23.5 | Cu 1tol.5 
329 .10 max. 23 to 25 2.5 to3 Mo 1 to 1.5 
(Non-|hardening) 
329 .20 max. 25 to 29 2.5t0 5 Mo 1.5 to 3 
(harjdening) 
330 .25 max. 14 to 16 33 to 36 
347 .10 max. 17 to 19 8 to 12 Mn 2 max. 
Cb 8xC min. 
403 | .15 max. | 11.5013 
405 .08 max. 11.5 to 13.5 | Al Lto .3 
406 | .15 max. 121014 | | Al 3.510 4.5 
410 .15 max. 10 to 14 | 
414 .15 max. 10 to 14 2.5 max. 
416 .15 max. 12 to 14 | Sor Se .07 min. 
Mo .6 max. 
420 .15 min. 12 to 14 
420F | .15 min. 12 to 14 | Sor Se .07 min. 
| Mo .6 max. 
430 .12 max. 14 to 18 
430F | .12 max. 14 to 18 S or Se .07 min! 
| Mo .6 max. 
431 .20 max. 14 to 18 2.5 max. 
440 .12 min. 14 to 18 
441 | .20 min. 14 to 18 2.5 max. | 
442 .35 max. 18 to 23 
446 .35 max. 23 to 30 
501 .10 min. 4 to 6 
.10 max. 4to6 








tion is varied by the addition of bismuth the melting 
point is decreased from that of pure cadmium until the 
point E is reached after which further additions of 
bismuth causes the melting point to increase to that of 
pure bismuth. Point E, theslawest melting point, is 
the eutectic point and the alloy Whose composition cor- 
responds to that point is called the eutectic alloy. 

If horizonal and vertical lines ate drawn through the 
eutectic point (line AEB and FGE ‘in Fig. 3A) the 
equilibrium diagram is divided into five Parts of areas. 
In the area bounded by AEF the alloy consists of the 
eutectic alloy plus solid cadmium notin solution. This 
is true because the alloys in this area contain more than 
40 per cent cadmium, the eutectic composition. Inthe 
area FEB the reverse is true. Here the altys have 
an excess of bismuth so that the alloy in this area is’ 
composed of solid bismuth and the ‘eutectic. . 

In the area AEC and DEB the alloy is»plastic, con- 
sisting of solid cadmium plus the melt in the former 
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area and solid bismuth and the melt in the latter. In 
the area above the line CED the alloy exists only in the 
molten state. Hence the line CED is known as the 
liquidus and the line AEB as the solidus. 

Consider the sequence that occurs when an alloy con- 
taining less bismuth than the eutectic proportions, say 
30 per cent, cools from the molten state. Tempera- 
ture decreases without any change in state of the alloy 
until it reaches the value as indicated by the liquidus 
line CED. At this point solid cadmium hardens out 
decreasing the amount of cadmium present in the 
molten alloy thereby bringing the proportion of cad- 
mium and bismuth nearer to the eutectic proportions. 
This, in effect, has moved the alloy off the 30 per cent 
line on which the cooling cycle started and forced it 
toward the eutectic proportion. Every microscopic re- 
duction in temperature continues the process, causing 
cadmium to harden out and changing the proportions 
until finally the eutectic point is reached. Then the re- 
maining ingredients harden in the eutectic proportions 
for this alloy. 

In like manner an alloy rich in bismuth will have the 
bismuth harden out in the cooling cycle until the eutec- 
tic proportion is attained at which point the eutectic 
hardens as a unit. It should be remembered that the 
eutectic is not a compound but an intimate mixture of 
the component metals. 

The diagram shown in Fig. 3A also serves to illus- 
trate the phase rule. Theoretically the phase rule ap- 
plies only to systems in equilibrium—which condition 
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WO steps in production of stainless are slitting of 
coils into narrow strip (A) and gaging of strip (B) 
before jt is inter-rolled with paper to protect its surface 
during transit. This particular plant supplies strip in 
widths ranging from 4 to 23 15/16 in. 
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" Table 2 PHYSICAL PROPERTIES OF ANNEALED STAINLESS SHEET 

















e 
: PROPERTIES 302 304 309 316 410 430 
¥ Structure medee ....| Austenitic | Austenitic | Austenitic | Austenitic | Martensitic Ferritic Ferritic 
: Magnetic.. facto No No No Slightly Yes Yes Yes 
y aaerens point (deg. F). ; .-| 2550-2590 | 2650 2630-2670 | 2550-2590 2750-2790 2710-2750 2710-2750 
~ pecific Gravity (Lb. per c cu. in. n.).. Fi? 0.286 0.286 0.285 0.290 0.276-0.278 | 0.273-0.278 | 0.270-0.273 
y soa (Microhm per cu. in.)... 27.6 27.6 30.7 28:0 22.4 22.2 26.4 
’ Specific Heat (BTU/deg. F/Lb. 32- 212 ‘deg. F) ; 0.12 0.12 0.12 0.12 0.11: 0.11 0.11 
S Thermal Conductivity ¢BTU/Ft2/Hr. /deg. F/In 
t at 212 deg. F.) 113-115 | 113-115 | 100-110 112. | 173 169 
Thermal Conductivity (BTU/Ft.?/Hr/deg. F/In 
. at 932 deg. F) :-( Siw) 199 181 
: Coefficient of Thermal Expansion per deg. Fx 10-4 | 
| (32-932 deg. F) ol . 9.7 6.5 6.6 
Scaling Temperature (deg a eee oe 5 1250-1300 
t Brinell Hardness Number..... — 140-160 
Rockwell Hardness Number (B scale). . a 9 75-90 | 76 85 
Izod Impact Strength (Ft. Lb.) ..... - 100—s'7/ 80 20 
r Tensile Strength x 108 (Lb. per sq. in. .. tara - 65-85 
y Yield Point x 10° (Lb. per sq. Poy he 40-50 | 35-45 40-450 
; Modulus of Elasticity x P08 (Lb. per sq. ae 28 28-29 29 
Elongation ip 2 in. length (per cent) —5 50-60 50-60 27 
’ Reduction of area ( per caaty rs 65 55 
5 








is seldom, if ever, realized in alloy systems but prac- in alloys. Pressures can be neglected since 
tically the rule is applied quite effectively to alloys. they have little if any affect. 

In an alloy C represents the number of components—the 
V=C—P+1. (1) metals composing the alloy. 

where V represents the number of degrees of free- P represents the number of phases that may 

dom—namely temperature and concentration exist under the conditions. A phase is de- 


fined as a distinct, homogenous substance and 
each physical state constitutes a phase. 


B In the case of cadmium-bismuth series of alloys, C 
is equal to 2 so equation 1 becomes 
= 3—P (2) 


When the alloy is in the molten state above CED it 
exists in only one phase so, substituting 1 for P in 
equation 2 gives it 2 deg. of freedom. This means that 
in the area above CED, both temperature and the con- 
centration of the constituents can be varied without 
affecting the molten condition of the alloy. This area 
is called the area of Divariant Equilibrium. 

Along the line CED, except at point E, the solid and 
liquid are both present so, substituting 2 for P in equa- 
tion 2 shows that the alloy has only one degree of 
freedom along the line CED. This is actually the case 
because any change in temperature causes a change 
in concentration and likewise the concentration can 
only be changed when accompanied by a temperature 
change. Line CED is in Monovarient Equilibrium. 





At the eutectic point, three phases exist because the 
area of the molten metal, the area of excess cadmium, 
and the area of excess bismuth all touch here. Hence 
P is equal to 3 and V must be equal to zero. The 
eutectic point is then a point of Nonvariance. In other 
words, the temperature cannot decrease until the liquid 
phase has disappeared. Composition cannot change 
without causing one of the solid phases to disappear. 
Hence at the eutectic point neither concentration nor 
temperature can change without causing disappearance 
of a phase. 

The cadmium-bismuth equilibrium diagram is the 
least involved because for practical purposes neither 
metal is soluble in the other in the solid state. In 
Fig. 3B is shown the more complicated equilibrium 
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Fig. 3 


: GMPLEST alloy form is cadmium-bismuth because 
: each is essentially insoluble in the other in solid 
states. Equilibrium diagram (A) reveals behavior of the 
combination under conditions of rising and falling 
temperature. Diagram (B) is that of lead—tin. Com- 
plications arise through existence of limited solid 
solubilities of each in the other. Iron-carbon (or steel) 
has an even more complex personality because of ex- 
hibition by iron of different states at different temper- 
atures. Diagrams of alloys containing more than two 
elements (C) are complicated by the nonavailability of 
a three dimensional chart 

































































diagram of lead and tin. Both are soluble in each other 
in the solid as well as in the liquid state so the equilib- 
rium diagram cannot. be represented in the simple 
fashion employed in cadmium-bismuth alloys. 

Since the solid lead is’ able to hold 19.5 per cent tin 
in solution and tin can hold up to 2 per cent lead in 
solid solution the equilibrium diagram of the lead-tin 
alloys differs from the cadmium-bismuth diagram in 
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that the horizontal line through the eutectic melting 
point E does not extend from 100 per cent lead to 
100 per cent tin because at the two ends the solid 
solution effect complicates the picture. The areas 
bounded by CAF, marked a, and DBG, marked 8, 
indicate the solid solubility regions. The liquidus line 
is still represented by CED but the solidus line be- 
comes CAEBD. 

Consider now the cooling of an alloy containing 10 
per cent tin and 90 per cent lead. This alloy is capable 
of holding the entire amount of tin in solid solution. 
Until the alloy cools to the point as indicated by the 
intersection of line CE the alloy is liquid. When the 
temperature has dropped slightly below CE the metals 
begin to solidify out of the solution but, instead of 
obtaining pure lead, similar to the case in the cadmium- 
bismuth alloys, the crystals that separate out are of a 
composition as represented by the intersection with CA 
of a horizontal line drawn from the point on the cool- 
ing line at 10 per cent composition . . . namely, about 
5 per cent tin and 95 per cent lead. This depletes the 
lead in the remaining solution faster than the tin so 
that the cooling moves down along the line SE until the 
10 per cent composition is obtained in the solid solution. 


GRAIN STRUCTURE THE KEY 


HEN alloys with more tin than 19.5 per cent 

are considered, the cooling cycle is the same as 
that in the cadmium-bismuth diagram after the solid 
solubility proportions are exceeded. Hence in the final 
solidified metal, whose proportion is richer in lead than 
the eutectic proportion, the metal contains lead crystals 
with tin dissolved in it as well as pure lead. In those 
alloys containing tin in excess of the eutectic propor- 
tion the solid metal contains tin crystals as well as tin 
with lead in solution. 

As the temperature of the metal is decreased below 
eutectic temperature, solid solubility of the one metal 
in the other usually decreases but it can actually re- 
main the same or increase. The change is indicated 
by lines AF and BG in Fig. 3B. Change in solid 
solubility causes the solid solution to decompose, pre- 
cipitating out dissolved metal because of decreased 
solubility. The end product may be one or more com- 
pounds, a eutectic solution, or another solid solution 
of a related nature. 

However, since this change occurs in the solid state 
the action is quite sluggish unless the rate of cooling 
through the range is extremely slow. Hence a photo- 
micrograph of an alloy cooled slowly will show a dif- 
ferent grain structure from that obtained when it is 
cooled rapidly if solid solubility of one metal in the 
other varies with temperature. 

Picture of the equilibrium diagram is complicated 
further when an alloy consists of three or more ele- 
ments*or when alloys such as steel are considered. 
Mechanics of the equilibrium diagram of a three ele- 
ment alloy (a ternary alloy) would be no different 
than that of a two element alloy if it were possible to 
represent the diagram in three dimensions conveniently. 
Since this is not feasible the diagram is not as clean-cut 
as the two element equilibrium diagram. 

(Continued on p. 196) 
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What. Electrically, May Feature 
Postwar, Prefabricated Homes? 





That new residential architecture and con- 
struction will be vastly different after the 
war from what it was pre-Pearl Harbor, 
is just about as certain as anything can be. 
Building supply manufacturers, community 
planners, furniture makers, decorators and 
others whose activities so relate are all 
but unanimous as to that. So what about 





for houses is very likely indeed to make its im- 

pact felt on a broad front. Manufacturers of 
things electrical will feel this in strong measure, per- 
haps to quite as great an extent as will any other 
industry group, partly because of the extent to which 
electricity has come to be used in the home, partly 
because of the adaptability of electrical fixtures, fit- 
tings, and materials, and partly because of what has 
actually been “misapplication’”’ in the past. Use and 
adaptability relate to various trends and the product 
forms which will emerge. As to misapplication, due 
recognition of past errors and omissions offers the op- 
portunity for its correction in future practices and thus 
justifies review of the negative side herewith. 
" What about home lighting, as a start? It has been, 


Se tne after the war, the prefabrication idea 


BY WILLIAM A. TRIPP 
CONSULTING ELECTRICAL ENGINEER 
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things electrical as they go to make pre- 
fabricated housing projects realizable ac- 
complishments? Older ways, devices, prod- 
ucts and methods will yield; the only 
questions are how’and to what.* Here is 
an exploratory study by an electrical engi- 
neer who has some forward thinking for 
the record and for your guidance. 





as many observers have so frequently pointed out, in- 
adequate in intensities, incorrectly located, and im- 
properly directed; but too much has been said about 
this in the past to expand much upon it here. Suffice 
it to say that one reason for this condition has been 
that the architect has only to rarely called in true 
lighting specialists. 


WHY NOT MODULATED LIGHTING? 


NE shortcoming in lighting the home has been 
the lack of control of intensity. Room illumi- 
nation has been just either on or off. How many 
times have we all wanted more foot-candles for an 
interval? Often the reverse obtains. Most homes, 
of course, have at least one room where intensity may 
be controlled by the rough and ready method of going 
around turning on and off lamps, or moving them 
about. Some few control devices have been available, 
such as special switches and dimmers, but their devel- 
opment and adaptation have been notably limited. 
Another fault with lighting in the home has been 
the design of the fixtures themselves. Here again, 
there has been a dearth of qualified talents. Electri- 
cally, there is little involved except a socket and some 
wire, perhaps a switch, all of which can be bought in 
the open market. The rest is a matter of decoration 
and ornamentation and that reflects a multiplicity of 
shapes and colors upon an actual sameness of design 
and construction. Who has not encountered fixtures 
where sockets run hot and turn or move in such a man- 
ner as to result ultimately in failure of wiring or 
terminal connection. Many of the switches are too 
light for the duty or aniount of use they experience. 
How about the table lamps with too high a center of 
gravity or too small a base. Some are loosely attached 





* See also “Planning Some Postwar Products,” October 1943, 


“Will It Be Fluorescent Lighting for the Postwar Home?” De- 


cember 1943, and “How To Improve the Engineering In New 
Product Developments,” January 1944. 
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to their base, or will come apart in several pieces or 
are otherwise too flimsily constructed throughout. 

Service outlets in the home offer another line of at- 
tack for the protagonists of improvement. Their in- 
stallation in insufficient number and illogical location 
has been so widely recognized that some progress has 
been made on that but there is still much that can be 
improved in regard to service outlets. Some of them 
are too lightly constructed for the duty they are re- 
quired to perform and the amount of use they must 
withstand. This condition is more common among 
the real service outlets than those used mainly for 
lamps. There are, of course, heavy duty outlets avail- 
able but the specifier of the wiring of the home seldom 
draws upon them. 

Receptacles are not always a good fit for the plugs 
used in them. One of the commonest faults is too 
loose a fit, as a consequence of which the plugs hang 
loose, fall out, or often make intermittent contact and 
spark. On the other hand, one not infrequently comes 
across a combination where the fit is too tight, with the 
result that the service appliance is subject to excessive 
strain during those minor exigencies which are always 
taking place in the home, or at least the cord is sub- 
ject to excessive wear and shortened life. 

Let us recognize, in all fairness, that service outlets 
are used’ in a manner in which they were not intended 
to be used. By that I mean they are used to break 
the circuit. Why not a real circuit-breaking receptacle 
which will be simple and convenient to use. It might 
be suitable for use with the standard plug of today or 


it may have to break away from conventional designs. 
This will take courage. But I look to new fields and 
requirements to give the designers this courage. We 
must free our minds from the fetters of convention. 
Courage is needed, yes, but the freedom of design is 
needed, too. 

Many of the other fittings and materials used are 


subject to much improvement, particularly in their 
specification for intended service. Products built to 
meet a price may not be adequate for conditions of 
excessive heat and dampness. Price alone not infre- 
quently dictates the specification of products not in- 
herently suited to the job that they must do. 


WHAT IMPROVEMENTS LIE AHEAD ? 


HILE it may be interesting and stimulating 

to dwell upon those things .that need fixing, it 
is more constructive to develop the manner in which 
the improvements can be made. At this juncture one 
very striking fact emerges: Prefabricated housing will 
tend to automatically force improvements at many 
points, while at others it will provide incentive and 
opportunity. When I refer to prefabrication, | mean 
a real, 100 per cent job of it. Of this we have seen 
and heard little indeed so far. The real thing is com- 
ing, but the idea has not really taken root yet. What 
do I mean? Prefabrication will be here when a pros- 
pective home-owner can pick up a catalog, select a 
basic design with a number of variations, place an 
order for the same, have the foundation laid and cellar 
(if any) dug, and within a week move into his new 
home. Conservatives may put this down as a wild 
statement but it need be nothing of the sort. One 
concern now in the market claims to be able to turn 
over your finished home in ten days;—and this with 
prefabrication only in its infancy. 

This performance will be approximated as the usual 
practice when prefabrication has been reduced to proper 
design and organization. The secret lies in standard- 
ization of partial assemblies coupled with standardized 
combinations producing different results in the total 
assembly. Assembly line methods, so long the main- 
spring of the automobile industry, are being applied in 
an ever-increasing variety of industries. The latest 


MIDGET, PORTABLE 
FURNACE WEIGHS 
BUT 45 LB. 


OWERFUL enough to heat an 

average home, but far more 
compact than home heating equip- 
ment, this midget, portable furnace 
has just been developed for the 
Army Air Forces after more than 
two years of special research and 
experiments by Norge Div. of 
Borg-Warner Corp. Although the 
furnace weighs only 45 lb. and can 
be carried like a suitcase, it oper- 
ates successfully at five miles alti- 
tude and with temperatures as low 
as 70 deg. below zero. According 
to President Harold E. Blood, of 
Norge, principles evolved in pro- 
duction of the heater will revolu- 
tionize heating of homes after the 
war. Charles S. Davis, Jr., gen- 
eral manager of Norge Heating and 
Conditioning Div., is here shown 
demonstrating the midget furnace 
to M. Glenn O’Hara, vice president 

in charge of sales for Norge. 
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to adopt them is the shipbuilding industry. Adapt 
might be a better word than adopt because I can say 
from personal contact with the shipbuilding industry 
that houses can be produced by assembly line methods 


i more closely approaching the degree of completeness 


developed in the automobile industry than ever ships 
will be so produced. 

It is remarkable 
made with a few 


how many combinations can be 
standard parts. Mathematicians 


| have written books about the abstract laws governing 


| low these laws daily without knowing it. 


these combinations. Many architectural designers fol- 


A conscious 


| effort to apply the principles will produce astonishing 


) results. 


Take walls and room sizes for instance. 


| Standardization of room heights, sizes of wall sections, 


and door and window positions with respect to the wall 
sections, will produce a multitude of room sizes and 
proportions from a few elementary parts. The same 
can be done with floors, ceilings, and exteriors. 
Assume, for instance, a multiplier of five for each 
of the elements; that is five different sizes or styles of 
wall sections, five floor sections, five lighting designs, 
five plumbing designs, and so forth. There is prac- 
tically no end to the combinations that could be made. 
However, the practical business man will limit his com- 
binations to a certain reasonable number, within the 


| tastes and price ranges of the trade to which he caters. 


The same elements will repeat over and over within 
each combination and from combination to combination. 
Stocks of these elements can be built up, ready for 
shipment. He can set up his machinery to run off a 
quantity of any particular elements, to supply a current 
order or replenish his stock. A quantity of more basic 
elements will be available to supply published varia- 
tions. Complete parts lists covering all designs and 
variations will be on file. When an order is received 
for, say, House #25 with variations A2, Cl, G5, G7, 
etc., an order clerk will go to a relatively small filing 
cabinet, draw out bills of material covering the house 
and the stated variations, and requisition the elements 
as there listed. These requisitions will go either to 
the stockroom or shop or both for filling, depending 
upon the factory set-up. The elements will go to the 
shipping department to be packed up with a set of in- 
structions on assembling them, and the house is on its 
way. The elements are, of course, all key-marked to 
assist in the assembly. 

Behind the above mentioned bills of material will be 
another set of files containing detailed parts lists for 
the make-up of the individual elements. These will 
be the shop parts lists. The shop need not concern 
itself with the assembly parts lists. It will be produc- 
ing the elements only. As a shop order comes through 
for a quantity of some element or several, reference to 
the files will tell just what quantities of what material 
to collect, work schedules will tell the fabrication opera- 
tions and their sequence, and -jigs and machines will 
be set up for the required schedule. A well established 
business will have many of these schedules running 
continuously, with portions of the factory given over to 
those schedules (best sellers). 

The main objection that has been raised to prefab- 
ricated houses is their monotony of appearance. This is 
because prefabrication to date has been a small-scale 
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development and consequently has experienced a 
meager degree of freedom in design. It will be seen, 
however, that a system as outlined above is capable 
of producing a multitude of variations in appearance, 
both inside and out. With a variety of combinations 
to choose from, the chances of anyone selecting, other 
than intentionally, the same combination from the 
same company as his next door neighbor, or even any- 
one else on his street, are relatively slim. The same 
combination will repeat at random all over the coun- 
try, but by the laws of probability, at widely scattered 
intervals. In fact this development should lead to a 
greater variety in the appearance of nearby houses. 
We have all seen too many streets with the houses all 
of a single design, or at best all bearing the mark of 
the same architect. The pressure on the present day 
architect to keep his design costs down is too great to 
allow much variation without loading the cost onto 
too few units, 


WITH CONCENTRATED RESPONSIB:LITY 


UR homes are going to become better and 

better, just as our home appliances and automo- 
biles have improved in the past. Specialists will de- 
vote their time exclusively to certain phases of the 
subject. Problems will be investigated in the labora- 
tory and results proven by intensive tests before going 
into the assembly line. New materials will enter our 
daily lives. This field alone is a vast one as there are 
today a multitude of new materials which have aston- 
ishing properties and are only waiting for the war to 
end to be applied in the ordinary pursuits of civiliza- 
tion. It would take a volume to adequately describe 
the new materials and new methods that will make a 
welcome intrusion upon our existence in the home of 
the near future. It would take another volume to de- 
scribe in detail the many changes in design and con- 
struction that will occur in all phases of the prefabri- 
cated home, such as ventilation, plumbing, heating, 
fireproofing, window construction, floorings, wall con- 
struction, lighting, wiring, appliances, built-in fur- 
nishings and decorations. 

It will be recalled that it was stated above that pre- 
fabrication will tend to automatically force improve- 
ments at many points and furnish the vehicle for im- 
provements at others. One reason is that the require- 
ments of prefabrication will demand the development 
of parts and fittings especially adapted to the complete 
assembly. Another reason is that the one manufac- 
turer will be assuming the responsibility for each and 
every item in the entire structure. How does that 
apply to electrical features? 

Let us begin with the lighting of the home. Most 
striking of differences will be the built-in construction 
of the fixtures. To avoid damage in shipment and as- 
sembly costs in the field those dangling dust-catchers 
of the present-day home will have to be discarded. 
This will be a distinct advantage. The new fixtures 
will not take up valuable space, being suppressed in 
physical application but enhanced in utility. They will 
flood selected areas with a soft glow of high intensity 
without requiring uncomfortably brilliant lamps at the 
point of generation. Because of the predetermined de- 
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sign and resultant fore-knowledge of room use, the 
light will be directed so as to be utilized to best ad- 
vantage. A simple switch will control the intensity 
over a wide range to meet the needs of the moment. 
Even color control will be available. The fixtures 
themselves will be streamlined. They will*be built to 
avoid collection of dust, and will be readily cleaned 
with a simple wipe or two along with the rest of the 
room. The materials used will be rugged and long- 
lived, free from tarnish and corrosion. Plastics will be 
used freely. The fixtures will come apart readily for 
replacement of lamps. 

Lamps will not need replacement, however, any- 
where near so frequently as at present. The new 
lamps will give more light for each dollar on the light- 
ing bill and will themselves last longer. Fluorescent 
and vapor-glow lamps will play an important role. 
Even today two to three times as much light can be 
obtained with this type of lighting, for each unit of 
electrical energy, as with incandescent lamps. These 
sources operate anywhere from twice to fifteen times 
as long before burning out. Lower operating tempera- 
tures are of dominating importance for deterioration, so 
common in fixture stem wiring, and poor contact due 
to accelerated corrosion will be minimized with these 
low-temperature lamps. The color of the light is also 
under control by the choice of materials used. This 
can be chosen to meet the selectivity of the human eye 
and the preferences of the user. A. percentage of 
healthful rays can also be included in the light pro- 
duced. This will be particularly valuable for those 
spending much of their time indoors. The high sal- 
vage value of used up lamps will influence the eco- 
nomics of the matter so that the higher first cost will 


not be a disadvantage. 

Service outlets will undergo a change along with 
the lighting. Here again fore-knowledge of room use 
will make for a better arrangement and location. But 
improvements in the devices themselves will take place. 
We can look forward to the day when an automatic 
switch will be incorporated in the outlet, to break the 
circuit on contacts specifically designed for this service 
instead of at the point of contact between receptacle and 
plug. This will become increasingly necessary as the 
duty on the outlets becomes greater. We can also 
expect a better contact with the plug blades and a 
firmer grip to insure better holding of the plug. Im- 
provements along this line have been made in the plugs 
even now. The new flexible rubber plugs permit 
alignment of the plug blades with the receptacle con- 
tacts. Their one-piece design eliminates poor terminal 
screw contact and their flat shape permits pulling them 
out by gripping the plug itself instead of yanking the 
cord. We can expect these improvements to continue. 

These are some of the things that will meet the eye 
of the home owner. But behind these things will be a 
host of new designs, materials, parts, fittings and meth- 
ods that will, for a time, create a field day for the in- 
ventor. In behind-the-scenes changes, the wiring of 
the structure will probably experience the greatest 
changes. Conduit and armored cable (BX) methods 
will be definitely out. In their place will be a simple 
and inexpensive wire channel or miniature duct, with 
insulated wire and enclcsure built into a unit assembly, 
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attached to the building sections, and equipped with 
terminal fittings to suit it to the sectional assembly of 
the structure. This wiring will be attached to the build- 
ing sections as part of the prefabrication work. The 
terminal fittings will mate with terminal fittings on the 
adjacent building sections automatically as the parts go 
together in the field. There will be no field wiring to 
do. The insulation used for this wiring will be non- 
deteriorating, impervious to moisture, and will be of 
such a nature as to resist fire. The location and 
method of attachment will be such as to avoid damage 
by the occupants such as by driving nails into the walls, 
or damage in handling and assembly of the house. An 
entirely new wiring method must be developed. In- 
cluded will be a channel for the installation of wiring 
for changes and additions. Many a much-needed ad- 
dition in our present homes has been fondly planned 
and then dropped when the cost of rewiring is found 
out. Adaptability to change and ability to keep abreast 
of developments will be one of the keynotes. 

Other requirements for new designs, materials, and 
parts will be evident. With the built-in and pre-as- 
sembled construction of such items as lighting fixtures, 
service outlets, and switches, it is clear that a host of 
new fittings will be required to suit them to the new 
wiring methods. But these changes will be carried 
right into the devices themselves. For one thing, it 
can be presumed that glass, as we know it today, will 
be practically superseded. Light transmitting en- 
closures will be made of plastic or the newer glasses 
having special optical and physical properties. Con- 
siderable use will be made of the ability of some of 
these materials to transmit light for some distance and 
around corners before emitting it. 


HOUSEHOLD APPLIANCES TOO 


IRST and foremost household appliances may be 
Pieced to meet the requirements of the home in 
which they are to be used. The prefabricating manu- 
facturers may determine in advance the specific perform- 
ance requirements of these appliances and either supply 
them as standard equipment or state the requirements 
and specify the types that meet them. The fixed appli- 
ances will be built in. This will apply to refrigerators, 
laundry equipment, food preparation accessories, dish 
washing and garbage disposal, and sevetal other types 
of accessories, including an efficient built-in radio an- 
tenna. Specialists in housework requirements have 
already done a great deal of the groundwork in this 
field, particularly in the kitchen. Known as the work- 
shop of the home, this room can represent both ex- 
tremes of efficiency or the lack thereof. Full use of 
the labor saving value of the tools assembled in this 
room depends on their proper relative assembly. Cer- 
tain areas are assignable to one or more types of task, 
and the tools must be located in their correct areas. 
But the different areas have a certain relationship, and 
must be properly located with respect to one another, 
and the individual tools in relative areas likewise. The 


womenfolk have long sensed these requirements but 


until quite recently had been unable to act. 
New jobs for electricity within the home? The home 


(Continued on p. 210) 
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But 
the war isn’t over yet. The heat’s 


Sure — the news is swell! 


still on — and production speed 
is as vital as ever. 


One of the surest ways to get 
more speed in your assembly 
operations is to put Phillips Re- 
cessed Head Screws in the hands 
of your workers. Hundreds of 
plants all over the country have 
standardized on the Phillips 
screw — and the results have been 
spectacular. 
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OD SCREWS 


Driving speed has 


~ MACHINE SCREWS 


PHILLIPS 


SELF-TAPPING 


\WHAT WAS THAT &= THAT usr 
WENT BY? NOT A FOURS”GENERAL 
BUT ANOTHER / 


ENT THAT WAS PUT 


o 


4 








often been doubled. Vital man 
hours have been saved. Produc- 


tion has been greatly increased, 


— thanks to the Phillips Recess 
which makes power or spiral 
driving practical. 


Some advantages of Phillips Re- 
cessed Head Screws are listed here. 
Check them against slotted head 
screws — or any other type you 
may be using. You'll quickly see 
why it costs less to use screws 
with the Phillips Recessed Head. 


SCREWS STOVE 


SCREWS 


3OLTS 





e 
*NGinceRt? © 


PNIPAM Se HAL Ay 






th 6 litt inane: 









Metal Cleaners Speed Production|: 
And Improve Surface Finishing |: 


EFORE the final finish is applied to any product 
the surface to receive the coating, whether it be 
paint, enamel, lacquer, galvanizing or electro- 

plating should be chemically clean. Extraneous mate- 
rial may be oil, grease, dust, chemicals, scale, metal 
chips or shop dirt of any sort. Incidentally, one or 
more of these unwanted materials is likely to be found 
upon any metal object prior to finishing. A clean sur- 
face must not only look clean, it must be clean. Al- 
though chemical cleaning is not needed for the applica- 
tion of all types of finish, as for instance, ordinary 
painting, other finishes, such as electroplating require 
it. The specification of a suitable cleaner and of the 
best method for its use depends upon a number of 
factors, the principal of which are: degree of cleanli- 





Increased appreciation of the impor- 
tance of removing foreign material 
from metal surfaces to be given pro- 
tective or decorative coatings has been 
one of the lessons learned by alert 
production men during wartime. En- 
gineers and designers may well bene- 
fit through basic facts about the kinds 
of cleaning agents and ways in which 
they may be most effectively used that 
structural parts and the finishes to be 
specified by them may do the job as 
well as possible. 





ness required, nature of the dirt to be removed, quantity 
of material to be handled and method by which the 
cleaning agent is to be applied. 

As a part of the preparation process followed in 
cleaning ferrous metals for finishing, an anti-rust re- 
mover may be used if the condition of ‘the surface in- 
dicates such treatment. This is applied with a brush 
or cloth and allowed to set for a little while after which 
it is wiped off, removing the rust with it. Additional 
application and rubbing may be needed for the removal 
of scale and heavy rust spots and the surface should be 
kept moist. A thorough washing should be given the 
metal before the final coating of finish is applied. 

Another preliminary to the final finishing of any 
cast metal part is the removal of any fins or burrs, due 
to gating of the mold, and a smoothing up of all corners 
or rough edges. This has in the past been done by 
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grinding, buffing, chipping or hand filing, involving a 
very considerable expenditure of time and labor. A 
similar condition exists in connection with machined 
parts where a drill, cutter, or saw has left a small b 
which it is essential to remove. Barrel tumbling in 
special solution developed for the purpose together wi 
a metallic cushioning medium serves to clear miscek 
laneous small hard-alloy parts. By this practice the 
burrs or fins are completely and smoothly removed in 
a far shorter time than has been previously practical. 
Rotating polishing wheels, wire brushes and buffs are 
also used for the mechanical preparation of many sur- 
faces for the receipt of final finish. 

Convenient classification of metal cleaners may be 
made as: 


Alkaline Emulsifiable 
Solvent (or Degreasers) Acid 
Petroleum Spirit Lignum, or Wood 


Of the above, the alkaline cleaning is lowest in cost, 
the emulsifiable next and the solvent cleaning is the 
most costly. 

Alkaline cleaners are widely employed to emulsify 
most greases and oils. This and their low cost has 
led to their extensive use in metal cleaning. The 
strong caustics formerly used for alkaline cleaning have 
been largely superseded by compound cleaners of vari- 
ous kinds. Thus while caustic cleaners characteris- 
tically were lacking wetting properties, the compounds 
not only have wetting ability but also provide a buffer 
action which means that properly prepared solutions 
will replenish and maintain their alkalinity and, by so 
doing, will cause the solution to retain a constant al- 
kalinity level. A disadvantage of alkaline cleaners is 
that tarnishing, etching and some other undesirable re- 
sults may occur with aluminum, tin, brass and zinc. 

Not only detergency value but such features as at- 
tack on the metals, emulsifying power, electrical con- 
ductivity, chemical stability and service life require con- 
sideration in the choice of an alkaline cleaner. Sodium 
salts, used as mixtures or singly, are principally hy- 
droxide (caustic soda), various carbonates, silicates, 
phosphates and, at times, aluminates, and borates. The 
sodium salts have largely replaced potassium hydroxide 
and carbonates because they are cheaper, available in 
more diverse types and capable of satisfactory perform- 
ance. No one sodium salt can do all jobs equally well 
and the choice and blending of the chemicals to produce 
an economical, effective cleaner may well be subjected 
to recommendations of the manufacturer. The forma- 
tion of soaps, by reaction between sodium salts and 
many oils and greases consumes sodium ions, and in- 
troduces a rinsing difficulty in hard water. 
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ANOTHER DOW SERVICE— EXTRUSIONS, 
BARS, RODS, TUBING, STRUCTURAL AND SPECIAL SHAPES 
FABRICATED TO MEET YOUR DEMANDS FOR LIGHT WEIGHT 


® “Built-in motion” describes magne- 
sium in action. For this lightest of all 
structural metals frees products of 
hampering, costly weight. 


You may need magnesium—the Metal 
of Motion—and if your problem in- 
volves light weight, you probably do. 
We maintain complete fabricating fa- 
cilities and equipment. Extrusions pro- 
duced in Dow plants are available in 
a wide variety of shapes, ready for 
use. You can design special sections 
to fit the part needed. Dies for these 


MAGNESIUM DIVISION—THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York Boston Philadelphia 


Houston San Francisco 
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Washington 





shapes are relatively inexpensive, 
making small quantities entirely prac- 
ticable. 





Exceptional machinability makes rods 
and bars ideal screw machine stock. 
Magnesium extrusions have good sur- 
face finish and can be held to close 
dimensional tolerances. 


Dow stands ready to help you use 
magnesium—backed by 27 years’ ex- 
perience of producing, alloying and 
fabricating the Metal of Motion. 


Detroit 
Secttle 


Cleveland 
Los Angeles 


Chicago St. Louis 


That best results may be obtained with alkaline clean- 
ers, especially in rinsing, soft water should be used. 
Since hard water is a characteristic of the usual sup- 
ply in many communities, a softening medium should 
be introduced into the rinsing solution. One of the 
most successful has been found to be sodium tetra- 
phosphate. A leading factor in the use of this chem- 


ical over others by which water softening may be ob- 
tained is that it will produce the desired softening 
In general, water hardness 1s 


without precipitation. 
due to calcium and magnesium. Sodium tetraphos- 
phate will take care of both of these elements thus 
giving it greater value than some of the other phos- 
phates which may be employed for water softening 
purposes. The amount of this chemical to be used in 
any particular case depends upon the composition of 
the water, temperature, and other ingredients present. 
Specific recommendations may be obtained from the 
manufacturer upon submission of an analysis of the 
water that is to be used. 

Sodium tetraphosphate comes in the form of spher- 
ical, glassy particles, about 34 in. diam., and is readily 
soluble in fresh water which need not be heated as 
solution is rapid at room temperature and warms 
slightly as dissolution progresses. It is also available 
in granular form which may be mixed with soaps and 
many of the common detergent alkalies. 


ELECTRICITY SPEEDS THE JOB 


LKALINE cleaning baths are made by dissolving 

prepared salts in water and the resulting solutions 
may be classed, depending upon the method of use, as 
hot soaking baths and electrical cleaning. The latter also 
employs hot baths but with the addition of an external 
electric current. Here a minimum of six volts is neces- 
sary, and either oxygen or hydrogen is released on the 
surface of the work. The resulting agitation speeds 
the cleaning and makes it more thorough. The piece 
to be treated is usually connected as the cathode to 
insure the emission of the greatest amount of hydrogen 
and to protect the surface. Should some of the inert 
dirt not be completely removed, treatment in a second 
bath of the same compound connecting the work as 
the anode will overcome this difficulty. 

Addition of soaps to alkaline cleaners will improve 
their performance by increasing emulsifying and wet- 
ting abilities. Many organic or wetting compounds are 
available and may be used in place of natural soaps as 
they moisten metallic surfaces more readily, do not 
form insoluble compounds in hard water and may im- 
prove emulsification. The same types of cleaners may 
be used for both soaking or electric cleaning. In the 
latter the alkali-soap mixtures should be avoided as 
the froth produced may cause operating difficulties. 
Lye, in a small, readily-soluble crystal type may be 
used to provide a hot soaking cleaner of ample strength 
to remove heavy oils, grease and dirt from steel. 

Alkali cleaners are used principally in cleaning iron, 
steel and brass where, at times some risk of slight 
surface attack may be tolerated. They are also used 
as. pre-cleaners before electrical alkali treatment. The 
cleaning of parts in bulk and as a step in barrel plating 
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is commonly done with this type. Alkali cleaners an 
available under various proprietary designations. Bot 
soaking and electric alkaline cleaners are used in bat 
at a temperature from 170 deg. F (77 deg. C) to 21§ 
deg. F (99 deg. C) depending upon the metal a 
governed by the recommendations of the manufacture 

Solvent cleaners, consisting of chlorinated solvent | 
are usually called degreasers and provide a satisfactory 
method where greases are involved. They operate a 
the principle of suspending the cold metal object ing 
hot vapor of the boiling solvent which condenses @ 
the cold metal and, as a liquid dissolves such oils a 
greases as are soluble. The condensate removes t 
dirt and runs back into the boiling solution. If tht 
flow rate of the solvent is not fast enough to flush off 
all solid particle dirt, its action may be supplementeg 
by hand wiping, further cleaning treatments or multi 
stage degreasing. Such treatment as here outlined 
not to be relied upon when chemically clean surface 
are required, neither will a simple vapor cleaning, if 
many cases, without subsequent spraying or wipiny 
operations. 

In preparing metal for electroplating, a final alkaling 
cleaning is usually necessary. A spraying or soaking 
in the solvent bath should precede the vapor treatment 
as an agitated solvent tends to remove more of the solid 
particles than does the vapor treatment alone. 

Here is a suggested cycle for degreasing treatment, 
as outlined by one of the leading manufacturers of 
such cleaners. 

Initial soaking in the solvent. 

Second soaking in another bath of solvent. 

Spraying with the solvent. 

Cooling the work by placing in a refrigerated 
zone or by soaking in a bath of cold solvent. 

Appling the vapor treatment for final rinse 
and drying. 

Various chlorinated hydro-carbon solvents may be 
used in this process but trichlorethylene is at present 
the most satisfactory to stabilize for general use. It is 
available in two different degrees of stabilization. That 
which is normally stabilized being suited mainly for use 
in single tank machines or, under cOntrolled conditions 
in machines of two or three compartments, while the 
second, stabilized to a much higher degree, is accepta 
ble for use in any type of degreaser as it is not likely 
to decompose upon contact with any combination of 
metals and therefore offers wider specification. 

Petroleum spirit cleaners, involving a safety sol- 
vent which is supplied under various trade names, are 
used primarily for the removal of incidental process 
dirt but not to prepare a surface for plating or other 
types of finishing which demand a chemically clean sur- 
face. They are, however, of much value as cleaners 
for washing off lightly adherent shop dirt, chips, dust 
and similar undesirable material and will remove light 
deposits of oil, grease and protective coatings. They 
are also useful in the cleaning of delicate parts for* 
which the other methods present difficulties. 

Such solvents are volatile, having a flash point low 
enough to constitute a fire hazard, hence, any device 
in which they are employed should be adequately 
grounded to avoid static sparks. Automatically clos- 
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IF YOU ARE FACED with a Fractional H.P. Motor prob- 


lem involving large quantity production, why not turn to the 
FASCO organization whose vast facilities are at your disposal 


to develop, tool and produce that motor for you? . . . custom-built 


of course to your specifications! A letter will bring you com- 


plete information. Write today! 


F. A. SMITH MFG. CO., 301 DAVIS ST., ROCHESTER 5, N. Y. 


Shown above are three of the many Pilot Types, A.C.-D.C. from 1/500 to Y% H.P. 
Fractional H.P. Motors available to indus- (custom-built to specifications) and Pilot 
try. (Left to right) Geared Head Types, A.C. Blowers standard and custom-built types to 
or D.C. from 1/1000 to % H.P. Universal deliver from 12 to 200 C.F.M. 
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ing tank covers with fusible controls, and explosion- 
proof motors and wiring should be used in the installa- 
tion of any system in which this type of cleaner is 
handled. Fire quenching devices, which will spread 
a coating of extinguishing vapor, carbon dioxide, are 
essential to such installations as well as adequate ven- 
tilation. In use, the parts, assemblies, or other objects 
to be cleaned are dipped in or sprayed with the petro- 
leum spirits, then drained and dried with compressed 
air or by use of a blower. 

An emulsifying cleaner is obtained by mixing an 
oil-soluble, penetrating and dispersing agent with kero- 
sene or safety solvent in the proportion of about ten to 
one. The resulting cleaner is neutral, non-corrosive 
and non-inflammable up to the flash point of the sol- 
vent. Such cleaners may be applied by dipping or 
spraying and will bring the surfaces to which they are 
applied up to the physically clean standard. After a 
short period of contact, usually about 30 sec., the work 
is rinsed clean of the combined dirt and the emulsion 
leaving the surface in condition for the finishing proc- 
ess, particularly for lacquering or painting. If a trace 
of the solvent remains after the washing, it may be 
removed with kerosene. When a chemically clean sur- 
face is required a following alkaline cleansing will 
be needed. 

Emulsification cleaning is successful for the removal 
of dirts which do not readily respond to the reaction of 
other types of cleaners, for example, the cleaning of 
smut from steel. Such cleaners are often employed for 
the pre-cleaning of work which does not yield to alka- 
line cleaners or vapor degreasers alone. It is also 
successful in the removal of polishing and buffing com- 
pounds, slushing oils, drawing and stamping compounds 
to eliminate the necessity of hand wiping or brushing 
as is frequently required. 

Emulsifying cleaners are obtainable for dipping or 


spraying as proprietary compounds which are sold 
under various trade names. This type of cleaner has 
the advantage of low cost and the freedom from any 
danger of attack on any metal with which it may be 
used. It is thus a general utility cleaner of broad ap- 
plicability to most jobs. 

The acids, mainly sulphuric, muriatic and nitric are 
employed principally for pickling, or removal of scale 
and rust from iron and steel parts. Any one of these 
may be used singly but better results are obtained from 
a combination such as, one part muriatic to two of 
sulphuric in ten parts of water. Experience with the 
various materials will serve as a guide to the best pro- 
portions of acids and the length of time for which any 
type of metal should be exposed to the pickling com- 
pound. For the most satisfactory results the pickling 
bath should be used at a temperature of 160 to 180 
deg. F (71 to 82 deg. C). Pickling tanks should be 
made of wood, rubber-lined steel, vitreous or other 
material resistant to the action of the acid. In many 
cases, agitation during the process will help to quicken 
the action. 

Lignum or wood cleaners are used in the form of 
sawdust specialties and wood flour, usually in conjunce- 
tion with chemicals. In cleaning metal parts, the saw- 
dusts are applied either in a tumbling barrel or by 
hand process for both cleaning and polishing. When 
chemicals are added, the sawdust acts not only as a 
vehicle for the chemicals but also as a gentle abrasive 
in removing any film of objectionable matter. At the 
same time the treatment serves to impart luster to the 
objects being cleaned. 

In grade, the wood specialties may vary from an im- 
palpable powder to pegs or pellets of the wood itself. 
The particles of the latter depend upon the fracture of 
the woods which varies with the different species and 
also with the process of manufacture. Selection of the 
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250 DEGREE SCALE INSTRUMENTS 
FOR THE NAVY 


O meet Navy requirements 


¢ Though inherently more com- 
the 250 degree scale units 


plex than the 100 degree type, 














here shown in panel mounting 
must withstand a 2000 lb. shock 
test. Design problem in the 
development of these long scale 
instruments was to save space 
while retaining the advantages 
of larger units. When Navy en- 
gineers requested a return to 
long-scale (250-degrees) instru- 
ments for all our fighting ships, 
Westinghouse engineers tackled 
what proved to be a 16 month 
project. 

For what is said to be the first 
time, a line of instruments was 
designed from the ground up. 
Ac. and dc. ammeters, volt- 
meters, ac. watt meters, power- 
factor meters, frequency meters 
and synchroscopes were all 
given the new treatment. All 
accumulated experience in de- 
sign and use of magnet steels, 
spring materials, new kinds of 
tools, etc., etc., was correlated. 


ELECTRICAL MANUFACTURING 


the new long-scale instruments 
are outstanding because they can 
be disassembled and _ repaired 
easily. They are extremely 
rugged; in order.to meet the 
high-shock conditions encoun- 
tered in naval service. The steel 
test panel, on which the instru- 
ments are solidly mounted, must 
withstand the blow from a 5000 
lb. weight dropped four feet. 
It must take it first on top, then 
from the rear and then from the 
side. This test momentarily in- 
creases the weight of each part 
by 3000 times. Following this 
test the instruments must con- 
tinue to operate with acceptable 
accuracy. 

It is expected that the new 
design will gain postwar ac- 
ceptance later on, though at the 
present time the entire output 
of these instruments will be re- 
quired by the Navy. 
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‘ For : ue e 2 
_ Resistance Welding 


Thyratron tubes, working” 
_ with other thyratron or ig-— 
_ nitron tubes and usually a 
relay, controlthe currentfor 7” 
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THERE'S A JOB FOR 


Relays » GUARDIAN | ' 


Your post-war product must stand the competition of price as 
well as quality. And manufacturers who use electron tubes to 
boost production, cut material costs, and increase product per- 
formance, have the edge on competitors. Electronic control of 
resistance welding is one cost-saver to consider. 


In this, as in most other tube applications, the use of a relay 
increases efficiency. The Series 175 DC and Series 170 AC 
Relays by Guardian, when used in the output of the tube cir- 
cuit, control external loads in accordance with the tube oper- 
ating cycle. These relays have binding post terminals in place 
of solder lugs. Bakelite bases, molded to reduce surface leak- 
age, give a higher breakdown factor. Contact capacity: 1212 





Consult Guardian wherever atube is 
used. However, Relays by Guardian 
are NOT limited to tube applications 


4 S r but may be used wherever auto- 
amps., at 110 volts, 60 cycles, non-inductive. Information on matic control is desired for making, 


contact combinations, coil voltages, and further data is yours breaking, or changing the charac- 
for the asking. teristics of electrical circuits. 


GUARDIAN \@ELECTRIC 


1627-C W. WALNUT STREET / CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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SOME METAL CLEANERS AND WHAT THEY WILL DO FOR THE PRODUCT 


Alkaline 
Solvent 


Petroleum spirits 


Emulsi! fying 


Acid 


Ligaum 


Aluminum 


Alkaline 


Solvent ; 


Form 





Alkaline salts, caustic soda, lye 





a How applied 
I 





a Hot tsoaking baths, electro cleaning 


Temperature at Which Used 


170-210 F. (77- 90 C. ) 





Trichlorethlene, chlorinated ‘solvents, | So aking, spraying, vapor bath 


hydrocarbon : solvents 


Safety solvents 


Oil-soluble agent mixed with safety 
solvent or kerosene - 


Sulphuric, muriatic, nitric 


Wood sawdust or pellets 


Paste and liquid 


Used for Cleaning 


Dipping, spraying (under safety con- 
itions ) 


| Dipping, spraying 


| Pickling in acid- -resisting tanks | 





Tumbling in barrel with ‘special | 


compound 


Soaking in still tanks, washing n ma- | 


chine, hand rubbing 


For Remov ral of 


Grease, oils, as preparation for electro- | 


plating 





Ferrous and n non- ferrous ‘metals 


Grease, oils 


160- 180 F. (7- 1-82C.) 





For vaporizing—boiling point 


Room temperature 


Room ‘temperature 


Room temperature 


180-212 F. ( (82-100 C.) 


Condition of Cleaned Surface 


Chemically clean 


| Physically clean, degreased, slush-free 


Physically clean 


| 
| 
= Iron, steel, brass 


Petroleum sp-rits | Wash off shop dirt, _ chips, dust 


Emulsi‘ ying | Smut from steel 


Iron, steel 


Small metal parts ; and polishing same 


7 
| 
—|- 


| Aluminum parts 


Aluminum 


proper grade will depend upon the article to be pol- 
ished and upon experimentation, in which the user may 
be guided by consultation with the manufacturer. 


TO PROTECT THE RESULT 


ONDITIONS established by the use of cleaners 
may be maintained by a coating of lacquer or 
enamel, either clear or colored. In many cases a coat- 
ing of primer should be applied to properly prepare 
the surface before lacquering. This primer is usually 
zinc chromate, of yellow color, which may be applied 
by spraying, brushing or dipping. The particular lac- 
quer to be used depends upon the color, type and qual- 
ity called for in the specifications. The predominant 
lacquer specified by the Army, Navy or Quartermaster 
Corps is a warm drab color which is supplied in a 
lusterless form when it is necessary that the finish shall 
have a non-specular surface to obviate light reflection. 
A lusterless enamel, intended for the exterior coat- 
ing of shells, bombs and grenades, is obtainable in two 
forms, non-infra-red reflecting and infra-red reflecting, 
the later being specified in olive drab only. A black, 
heat-resisting enamel is intended for protective coating 
of aircraft engines, cylinders and other parts which are 
subjected to high temperatures. Opaque lacquer is ap- 
plied to tracer and armor piercing ammunition of cali- 
bers .30 and .50, red and black colors being employed 
for identification. A clear cellulose nitrate dope is 
used as an undercoat for aircraft fabric surfaces and as 
a preparation for the application of aluminum paste on 
airplane parts. A phenolic varnish is used as a corro- 
sion’ preventative on cartridges. This, after thorough 
cleaning of the cases, is applied in clear form. 
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- 
| Processing dirts 
| Dirts not remov able by solver ents 


| Scale and rust 


| Objectionable films 


| Film of oxide and dirt 


ovable | Physically clean 


Physically clean, in some Cases 
| chemically clean 


| Physically clean and burnished 


| Physically clean 


Cleaners may be applied to the material to be pre- 
pared for finishing by a number of methods, principal 
of which are dipping, brushing, spraying and machine 
washing. In metal washing machines the different 
processes of cleaning are usually combined and such 
machines are desirable for quantity production. Com- 
bination machines may be automatic or semi-automatic, 
as conditions warrant, but in all cases they should be 
subjected to careful study in order that a suitable ma- 
chine be selected but that one more complicated than 
actually necessary be avoided. 

The term cleaning machine may be applied to any 
device, from the simple tank to the more elaborate 
system, by which results are accomplished. On a lim- 
ited amount of work, a simple heated tank may be satis- 
factory for small and medium pieces while more elabo- 
rate washings must be supplied with adequate handling 
devices such as overhead hoists and conveyors. 

Determining factors which must be taken into con- 
sideration in the selection of a metal washing machine 
are: the quantity of parts to be cleaned, the type of 
chemicals to be used, whether a wet or dry finish is 
required, any additional features to eliminate separate 
manual handling and whether or not the machine must 
tie into preceding or succeeding operations. For cases 


of slightly dirty objects, cleaning may be done with a 


single wash section while, as the amount of dirt in- 
creases, or is of a hard-to-remove nature, a double wash, 
three stage treatment or even a fourth stage may be 
necessary when complete chemical cleaning is involved. 

So many types of mechanical washing machines have 
been designed, each the subject of particular suitability, 
that it is not feasible to specifically classify them all 

(Continued on p. 176) 
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Air-Born Developments in 
Fractional Horsepower Motors provide 
Power Exactly as Required 


Use of the pre-war “standard” motor usually 
required product designers to engineer inter- 
mediate devices modifying motor power output 
to the particular requirements of their product. 
War-made strides in motor development have 
eliminated this complication from post-war prod- 
uct design...all modifications of power delivery 
are incorporated in the motor itself, as a single 
unit, ready for use. 

The Dumore Company has developed the 
“power-unit” principle to a high degree of per- 
fection for aircraft applications...and will apply 


ror Cilia 


““MOTOR-PLAN’’ YOUR 
POST-WAR PRODUCT, NOW: 


its impressive advantages to the Dumore Motors 
designed to operate tomorrow’s peacetime prod- 
ucts. Reduction gears, clutches, brakes, limit 
switches, potentiometers, and similar mechanical 
modifications are now an integral part of the 
Dumore Motor design so that power is delivered 
with the required speed, torque, performance 
cycle, overload protection and other character- 
istics established according to your specifications 
and ready for your use. 

Dumore engineers are ready to explain the 
distinctive features of Dumore Motors, and to 
assist you in applying their high quality and 
performance characteristics to your specific re- 
quirements. Write now! The Dumore Company, 
Motor Division, Dept.MC26, Racine, Wisconsin. 


HEADQUARTERS FOR 


FRACTIONAL HORSEPOWER MOTORS 
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GEORGE W. MASON, President, Nash-Kelvinator 
(speaking in Kenosha )— 

“Though our entire production efforts are dedicated 
to winning of the war, we have not overlooked our 
obligation to turn a sharp eye and deft hand to post- 
war planning. We are continuing to boost our war 
production, but at the same time I feel that it is our 
duty to plan as intelligently as possible for eventual 
return to peacetime production. When peace comes 
the responsibility of all industry will be to convert 
as quickly and painlessly as possible. I think that the 
unemployment period will be short and not as severe as 
many think. I believe industry as a whole is aware of 
its responsibility. 

“We have gone over all our plants thoroughly to 
re-convert and production schedules for the postwar 
period have been set. The layouts are complete. We 
know where every piece of machinery goes. Every 
major vendor (supplier) has been contacted so he 
knows his part in our plans. The only thing not yet 
done is to place orders and sign contracts or requisi- 
tions. We don’t know when it will come, but when 
the government gives the green light, we will be ready 
to go. In laying these plans we have not been moti- 
vated by the idea of ‘taking up where we left off.’ We 
are going to apply greater production facilities, in- 
creased technical experience and the expanded supply 
of skilled labor to a larger manufacturing program. 

“In addition to a substantial increase in automobile 
production, our plans call for more than one million 
Kelvinator units including electric refrigerators, elec- 
tric ranges, frozen food cabinets, and other refrigera- 
tion items. The overall manufacturing schedule is 
almost double the production of our last pre-war year 
during which the company was reaching new highs for 
all its products.” 





F. R. LACK, Vice President, Radio Div., Western 
Electric Co. (before a recent meeting of the FM Broad- 
casters Inc. )— 

“This huge FM program has taken all the time of 
our FM experts and a lot more and a number of new 
projects are in the mill. While we have nothing to 
show you at this time, we are building up a great deal 
of experience not only in FM but in ultra-high fre- 
quencies and microwaves; experience in components, 
vacuum tubes, transmission lines, antennae, and all the 
new things that are necessary in this field. When the 
war is over, all this experience will be available to you, 
your consulting engineers, and members of your own 
engineering staff.” 


E. H. VEDDER, Manager, Electronic Control Sec- 

tion, Westinghouse Electric and Mfg. Co.— 
“Electronic control is now used in a variety of ways 

as a component part of systems which are usually partly 
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Selected comments by in- 
dustry men or other well- 
known citizens and some 
government authorities. 








mechanical and partly electrical. Inasmuch as many 
functions may be done either electrically or mechanically ; 
careful consideration must be given to coordination of 
the two elements to produce the best system. The first 
principle we need to establish is that electronics will 
live up to its publicity only if it is really put to work 
as an accepted workaday tool. If electronics is allowed 
to become a gadget business, we have failed to utilize 
the tool properly. The gadget angle can be avoided 
only by critical survey of every application. Electronic 
control has been developed which will do many things 
better, less expensively, faster, or more precisely as 
well as many things previously impossible. But, elec- 
tronics is not a cure-all for every trouble. It is merely 
a new tool which must be properly used within its 
own limitations.” 


L. C. TRUESDALL, Engineer, Frigidaire Div., Gen- 
eral Motors Corp.— 

“Home appliance manufacturers will probably follow 
the example of automobile producers in the postwar 
period and resume production with basically prewar 
models. This policy will allow our company to put 
refrigerators and ranges back on the market more 
quickly after the war ends. Production will be con- 
centrated on a few models, which will permit the manu- 
facture of a greater number than if effort and available 
materials were spread over the complete line. The 
postwar period will eventually find more and better 
products for more people. More jobs for more men.” 


HENRY FORD 2D, Vice President, Ford Motor 
Co. (to the delegates of the National Automobile 
Dealers Assn. )— 

“While the war has stimulated designing and engi- 
neering in the fields of engines, plastics, glass and 
fuels and almost every part of the automobile has been 
given a hypodermic needle of development, the indus- 
try must be prepared to manufacture and sell basically 
sound and useful vehicles. Dealers should not expect 
new cars and trucks until all our boys are back home 
again and even then manufacturers will produce es- 
sentially 1942 models for immediate postwar sales, 
rather than the transparent, super-streamlined, tear- 
drop automobile capable of running fifty or sixty miles 
on a gallon of gasoline, using tires of super-synthetic 
rubber which will last almost indefinitely, as is dreamed 
of so often today.” 


JAMES LAWRENCE FLY, Chairman, Federal 
Communications Commission (at the FM Broadcasters 
Convention )— 

“Radio needs some long-range planning to be ready 
for the benefits of frequency modulation after the war. 
The broadcasters will have to raise the quality of pro- 
grams if full advantage is to be taken of this new noise- 
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N. word in industry has achieved more fame 
than “electronics”. Perhaps its excessive use has over 
emphasized the wonders of an electronic world. However, 
there is the undeniable fact that the magical performance 
of electronic equipment is unexcelled. 


An outstanding example is the SECO automatic voltage 
regulator. When its electronic “genie” ...a special bridge 
and thyratron tube circuit... detects any fluctuation in 
A-C line voltage, a variable voltage transformer is author- 
ized to correct for a constant output voltage. 


This improved type regulator retains all the desirable 
characteristics inherent in the variable voltage auto- 
transformers. 
@ HIGH EFFICENCY — 98 or better at full load. 
@ NO WAVE FORM DISTORTION. 
@ LOW EXCITING CURRENT. 
@ LOW COST PER KVA. 
And it also has additional features offered by no other 
automatic voltage regulating equipment, 
@ NO INTERNAL MECHANICAL ADJUSTMENTS. 
@ OPERATION NOT AFFECTED BY LOAD OR 
POWER FACTOR. 

@ OUTPUT VOLTAGE AND SENSITIVITY 
ADJUSTABLE OVER WIDE RANGE 

@ CORRECTS A WIDE RANGE OF INPUT 
VOLTAGES. Standard models correct for input 


voltage variations of plus and minus-17.5 % out- 
put voltage. 


For all electrical and electronic applications, this modern 
voltage control is available for 115, 230, or 440 volt cir- 
cuits in capacities up to 75 KVA. 


Send for Bulletins 
149 ME and 163 ME 


SUPERIOR ELECTRIC COMPANY 


262 LAUREL STREET, BRISTOL, CONNECTICUT 
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free medium of transmission. To capture anything ap- 
proaching the benefits of FM you must have high qual- 
ity. High fidelity is not needed to transmit the cheap 
emotional droolery of the soap operas, or to get the 
odds on the seventh at Hialeah. Radio should get 
started today to determine what the future standards 
of broadcasting ought to be. FM is come of age and 
has come to stay. Without a doubt it will have a place 
of ever-increasing importance in radio which no one of 
us can stop. The great opportunities of it present a 
ehallenge ; the greatest danger may be hurry-up schemes 
of mass production. FM now stands on the threshold 
of as tremendous a development as did standard broad- 
casting methods in 1920. Among the other uses to 
which FM will be applied are vast systems of point-to- 
point communications, facsimile, systems for fire de- 
partments and all kinds of emergency intelligence.” 


FRANCESCO COLLURA, Industrial Designer (be- 
fore the Western New England Chapter of NIAA)— 

“T should like to outline here the forces that will 
greatly influence future design. They are, for the most 
part, forces which influence design today. Contrary to 
general belief, this war has not created revolutionary 
ideas or new discoveries. What we consider new de- 
velopments, manufacturing processes and materials 
were either invented or discovered before the war. One 
thing a war does is to accelerate the necessity and impel 
finaiial backing to produce the facilities for materials 
and production improvements in the process of turning 
out instruments of war. 

“As a rule, war freezes design, and rightfully so. It 
is necessary to produce items to combat a foe who is 
ruthless and clever with both quantity and quality. 
There is no greater force for invention or improvement 
of a product than normal peacetime competition. It is 
this competition that has caused many manufacturers to 
devote time, energy and money, today, to the develop- 
ment of their postwar products. I do not believe that, 
as a whole, these products will be radically different 
from those they replace. They may work better, the 
manufacturing procedure may be changed and they will 
have eye-appeal, but the method of performing the 
operation by the tool will remain basically the same. 
For the consumer the radical changes will take place 
in those products whose system of doing a job has been 
converted from mechanical to chemical or electronic.” 


DR. NICHOLAS MURRAY BUTLER, President, 
Columbia University (addressing the Pilgrims of the 
United States)— 

“We need a strong and vigorous public policy 
quickly, a Congress which will stop talking and act, 
and an administrative system which will deal with facts 
in accordance with fundamental principles and will help 
to instruct those who do not seem to understand what 
those principles are. We need another Abraham Lin- 
coln, who by his personality, character and power to 
educate publie opinion will bring this industrial civil 
war to an end before its destruction becomes too tre- 
mendous. A strike is an act of war against all the 
people of the United States and not merely against in- 
dustry and the corporative employer. We should settle 
industrial problems by conference, discussion, under- 
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standing or by arbitral action and the industrial civil 
war should be brought to an end before it destroys 
industrial civil liberty and turns us over to state social- 
ism or communism.” 


BENJAMIN F. FAIRLESS, President, United 
States Steel Corp. (before the annual dinner of the 
Pittsburgh Chamber of Commerce )— 

“Sincere and sympathetic cooperation between Gov- 
ernment, management and workers will be necessary in 
the solution of postwar problems of American indus- 
try. This will call for a realization by all three parties 
that private industry cannot survive and continue to 
perform its role without an opportunity to conduct busi- 
ness at a reasonable profit. Without profits, the Gov- 
ernment will lose a large share of its current revenues. 
At present more than a third of the war revenue of the 
Government is derived from income taxes. Without 
profits, our industrial machine will be endangered, and 
workers may find their source of livelihood cut off or 
undermined. The steel industry had always considered 
it a responsibility to be in a position at all times to 
provide steel when required, even though this meant 
the maintenance of idle capacity in periods of low de- 
mand. If the steel industry had not lived up to this 
responsibility prior to Pearl Harbor, the remarkable 
production since that time would not have been possi- 
ble. No war project has been held up or retarded by 
a lack of steel.” 


CHARLES ROBBINS, Vice President, 
Radio and Phonograph Corp.— 

“In view of the great likelihood of limited produc- 
tion or governmental restrictions in the first year or 
two of civilian radio production after the war is won, 
distributors will jointly share with manufacturers the 
responsibility to distribute, equitably, limited quantities 
of radio sets where they will do the most good to con- 
sumers and dealers. This will constitute their first re- 
sponsibility. And when this part of the job has been 
adequately accomplished and the first flurry of postwar 
business is over, the distributor will face his second 
responsibility. With industry having greatly expanded 
its production facilities, it will become incumbent upon 
the distributor to do his share in seeing that this large 
production volume is quickly absorbed. In this con- 
nection, they become an important cog in the distribu- 
tion wheel in which they will have to exercise a greater 
degree of aggressiveness and ability than heretofore to 
help maintain a continuous flow of goods so that the 
maximum number of people can be employed and pur- 
chasing power kept at a high level requisite.” 


Emerson 


WILLIAM H. DAVIS, Chairman, National War 
Labor Board (to the National Industrial Conference 
soard )— 

“Perfection of collective bargaining is a basis for 
sound postwar labor-management relations. Successful 
operation of a structure of mutual agreement between 
workers and employers would permit Government con- 
trols to be reduced to a minimum or even eliminated 
when the war is over. My opinion is that you can 


measure the success of labor-management relations by 
(Continued on p. 190) 
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A Moore amazing than fiction are the 
- dashing exploits of PT boats. In a war to 
COG ee BAECS keep free the sea lanes of the world, 


these combat vessels streak into action and unleash 
a group attack that’s packed with power and 
4/7 CS’ punch. One reason they maneuver so successfully: 
the lanés of communication are kept free. Vital radio 
messages from boat to boat are protected against 
noisy local intereference. 
In climates tropical or polar, Solar noise-suppression systems 
absorb static right where it starts—at generators, motors, 
windshield wipers, contacts and other local sources. Solar Capacitors 
and Elim-O-Stats, as components of such systems, also protect 
others of our fighters. Men talking from plane to plane, 
from jeep to jeep and from tank to tank transmit and receive 
commands without the lost syllables that might mean lost lives. 


“ Solar engineers, pioneers in capacitor manufacture, draw 
. on an unusually rich radio experience and uninterrupted 


electronic research. In days to come, their war-won knowledge 
will be valuable in meeting postwar communication needs, 

just as it is now available for military and naval demands. 

Solar Manufacturing Corp., 285 Madison Ave., New York 17, N. Y? 


\ 


CAPACITORS AND RADIO NOISE-SUPPRESSION FILTERS 
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FLASHER FOR AIR RECOGNITION 


Gives control over outside lighting system of airplane. 
Identification and recognition of aircraft is accom- 
plished by pat- 
tern of white, 
red, green, and 
amber light. On 
this unit, a tog- 
gle switch sup- 
plies separate 
control over each 
of the four with 
steady, off, and 
key positions for 
each. Thus it is 
possible to work 
out 81 distinct 
combinations 
which can be 
further extended 
by use of different keying patterns. Fabricated of 
drawn aluminum alloy, the box and cover are painted 
to specifications. Toggle switches are of luminous type 
and the keying switch can control circuits rated beyond 
140 watt. One of the objectives of the design has been 
simplicity, to eliminate maintenance problems. Con- 
necting wires are brought in through a hole or holes 
which may be drilled wherever needed. Mounting is 
by means of 4 holes 0.18 in. diam. provided in the back 
of the box which may be supported in any desired loca- 
tion. Overall dimensions are 3°44 by 3%6 by 2% in. 
and the weight of the unit is 11.5 oz. Pacific Division, 
Bendix Aviation Corp., 11600 Sherman Way, North 
Hollywood, Calif. 





PILOT FOR SPACE ECONOMY 


Permits use of a large jewel holder on a panel where 
mounting depth is limited. Another achievement made 
possible by this design is pro- 
vision for a large surface light 
on a low voltage panel. Fabri- 
cated of brass or aluminum 
with a socket housing to Navy 
specification of plastic, sealed 
with plastic varnish, the holder 
incorporates a screw-in bezel. 
This facilitates bulb replace- 
ment which is done from the 
panel front. Available fin- 
ishes include a choice of 7 ap- 
proved platings. Lenses can 
be smooth or diamond-faced— 
if smooth, they can be clear color, sandblasted on back, 
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or sandblasted overall. Available colors include red, 
green, amber, blue, yellow, opal, white, and clear. 
Trademarks, numerals, letters, or special indications 
can be incorporated in the jewel assembly. Terminals 
are silver-plated, vibration proof and grounded or un- 
grounded as required. Lamps accommodated in all 
voltages include T3% miniature, bayonet-base, single- 
contact; TS-53 miniature bayonet base; and 51 G3™% 
miniature bayonet base. Dial Light Co. of America, 
90 West St., New York, N. Y. 


CONDENSED VOLTAGE REGULATOR 


Dissipates 3 to 4+ times as much power as previous de- 
signs occupying comparable space. Of carbon pile 
design, these reg- 
ulators are for 
specification in 
air-borne equ?p- 
ment. With air 
flow through the 
fins of approxi- 
mately 25 cfm. 
the unit will han- 
dle 100 watt in 
the pile and with- 
out air blast will 
handle 50 to 75 
watt. Resistance 
range of the car- 
bon pile can be 
of the order 20 
to 1 with total 
range of maxi- 
mum values run- 
ning -from less 
than 1 to about 
100 ohm. Speci- 
fication is pos- 
sible in a number of different ways. Thus, in one. 
the resistance of the carbon pile is on one side of the 
line and the regulator operates to vary resistance auto- 
matically so as to produce constant voltage across the 
load. In another the voltage regulator varies field ex- 
citation of an inverter, alternator, or special dynamotor 
in such a way as to produce constant output voltage. 
Where the source is delivering ac., a rectifier can be 
used to supply the regulator solenoid circuit. Webster 
Products, 3825 W. Armitage Ave., Chicago 47, III. 





LOW-FREQUENCY CRYSTAL 


Ground to better than one part per million per deg. C 
drift. Having unusual activity, the unit has been made 
to vibrate on both low and high nodes. This permits 
the production of dual frequency crystals of this par- 
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* Among our contributions to his equip- 
ment are communications equipment 
and aircraft ignition components. Con- 


What Price Pilots? 


ncle Sam takes a new 

recruit of top-notch physical and mental 
ability, and makes a combat pilot of 
him in two years, at a cost of $30,000. 
Trained and equipped* to perfection, 
he will be a sure-fire success as a fight- 
ing man. But what about the day his 
combat job is finished — can we be as 


a nation of opportunity and prosperity? 

Regular, substantial investment in 
war bonds is a double-edged sword 
that helps fight the war and assures 
a prosperous postwar economy. It is 
your duty and ours to encourage those 
who work with and for us to invest 
regularly and substantially .. . for 


certain that he will come back to _ everybody’s future. 


necticut Telephone and Electric Division 
employees are over 99% pledged to 


regular payroll deductions on an aver- 


age of 15% of their incomes. 
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Tubular Rivets are great little 


PINCH HITTERS 


No pun is intended. To be sure, tubular rivets pinch 
tight when properly hit. But the point we hope you 
will discern is that the speeding up of war production 
has necessitated using tubular rivets in mew ways to 
do jobs for which other fastening devices are not 
ced available, and in so doing have opened to re- 
sourceful production men new routes to speed strength 
and economy in hitherto unsuspected places. 


This experience of tubular rivet pinch hitting has 
given to design and production engineers (as well 
as to ourselves), the kind of evidence needed to 
furnish a valuable fresh background in the design of 
post-war products. 

Milford is prepared to serve you in a dual way: 

1. If you desire, we will be glad to discuss with 
you the strength, speed and economy of tubular 
rivets in indicated fastening jobs which you 
may have under consideration. 

2. Arrange for after-the-war rivet supply on an 
“If, when and as’’ basis to insure quick, reliable 
and steady deliveries to you when the time 
element in peace time production will have 
become a crucial factor. 

In tune with the times we are taking this method 
of reducing the time lag between war time and 
peace time production by offering our and seeking 
your cooperation. May we hear from you now 
before the rush starts? 


he 


ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 
General Rivet & Machine Division, Elyria, Ohio 
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ticular cut. Frequency can be lowered or raised by con- 
tour grinding which facilitates exact adjustment of fre- 
quency. Suitable for use in air-gap mountings, the 
crystal can alternately be plated and clamped at the 
nodal points. Range of frequency compatible with good 
results includes 10 to 300 ke. James Knights Co., 131 
South Wells, Sandwich, III. 


SENSITIVE, WIDE-RANGE THERMOSTAT 


Covers 100 to minus 100 deg. F and 50 to 600 deg. F. 
Suggested for air, liquid, and hot plate specification, 
this new device is accurately 
calibrated. Entire thermal 
assembly, including bulb, 
capillary connecting tube 
and bellows is solidly liquid 
filled for uniform expansion 
per degree change in tem- 
perature. This permits use 
of a micrometer adjustment 
and gives the advantage of 
wide range’ calibration, 
Since practically all lost mo- 
tion is eliminated, control is 
provided within a total dif- 
ferential of 1 deg. F in 
mechanical convection type 
ovens and sub-zero cabinets, and 0.2 deg. F in liquid 
bath. Calibration accuracy as close as 2 per cent is 
inherent in the micrometer type adjustment . . . cali- 
brated for both F and C. Ambient compensation cuts 
drift to less than 0.2 in 5 deg. F of change. Position, 
vibration, shock, moisture, and dust do not affect the 
control. Models are available for (1) oven control, 
(2) liquid temperature control, and (3) range indicat- 
ing control. United Electric’ Controls Co., 69 A St., 
Boston, Mass. 





CORROSION-RESISTANT MOTOR 


Gives power availabilities from 1 to 15 hp. Of totally 
enclosed, fan cooled type, this motor has a design which 





eliminates cooling ducts and the possibility of clogging 
with wet or sticky dust. All exposed parts of the model 
are acid and alkali resistant for operation in atmo- 
spheres such as exist in chemical plants, textile mills, 
food plants, and mines. In addition to mechanical 
sealing, the motor has coils individually protected 
against moisture, fumes, vapor, and dust by a vacuum 
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They employ an overload trip unit that is FULLY ELECTRO- 
MAGNETIC and have definite and instantaneous trip points in- 
dependent of their time delay characteristics. The current carry- 
ing capacity as well as the minimum and instantaneous trip 
points are not affected by ambient temperatures. A true inverse 
time delay in the hermetically sealed unit allows the passage 
of inrush current. However, continued overload opens the 
breaker in time inverse to the ratio of the current. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Est. 1888 
9% PLUM STREET TRENTON, N. J. 





TIME DELAY ON OVERLOADS 


The magnet coil surrounds a hermeti- 
cally sealed liquid filled cylinder con- 
taining an iron plunger which while 
normally out of the magnetic field 
moves into it on overloads, the liquid 
controlling its speed. As the plunger 
rises to the top of the cylinder, the 
magnetic flux inereases to its maximum. 
At this point the armature is attracted 
and operates the latch. 





HIGH SPEED LATCH 


The armature, on engaging the lower 
leg of the lock (a) rotates it so that the 
tooth of the catch (b) passes through the 
cut portion of the lock (c) and opens the 
contacts. Of all known latches this one 
acts with the least amount of friction and 
mechanical delay. The latch collapses 
only on short circuit or overload condi- 
tions even if the handle is_ purposely 
held in the ‘“‘on”’ position. 





HIGH SPEED BLOWOUT 


The stationary contact is coiled around 
an insulated iron core connecting steel 
plates to form a U-shaped magnet. On 
overloads and short circuits, the current 
flowing through the contact creates mag- 
netic lines which force the arc into the 
arcing chamber and blow it out. As the 
value of the current to be interrupted 
increases, the quenching effect becomes 
greater due to intensified magnetic field. 
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Baldor Motors have longer op- 
erating life because they are 
100% protected from dust and 
dirt and are of totally enclosed 
STREAMCOOLED, exterior-venti- 
lated construction. Windings 
are specially treated to resist 
moisture. These motors are 
liberally rated to stand long 
periods of overload. 


Wlustrating forced air-cooling 
over entire exterior of motor frame 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 














impregnation process. Tests have been performed 
which show the unit’s ability to operate while drenched 
in water for 48 hr. without failure on an intermittent 
cycle, and to operate in a test chamber filled with fine 
chalk dust without penetration of the dust within the 
case. Crocker-Wheeler Div.,. Joshua Hendy Iron 


Works, Ampere, N. J. 
SPACE-SAVING VACUUM CAPACITORS 


Serve in circuits where peak voltage ranges from 7500 
to 16,000. Four types are available with the following 
ratings: 25 and 50 
mmf., 7500 volt; and 
25 and 50 mmf., 16,- 
000 volt. Particularly 
for specification in mil- 
itary, aircraft, and 
amateur radio equip- 
ment, these devices 
offer compactness. 
Thus potentialities are 
good for design of 
high frequency cir- 
cuits. Because there 
are no losses in the 
vacuum dielectric and because the total capacitance 1s 
lumped into a volume of about 1 cu. in., these capacitors 
are comparatively loss-free. Internal voltage break- 
down is independent of altitude, temperature, humid- 
ity, and like conditions. Similarly rated air capacitors 
involve volumes about 15 times as large as these. Gen- 
eral Electric Co., Schenectady, N. Y. 





LIGHTWEIGHT GEAR BOX 


Particularly useful for driving two units from a single 
motor. Originally designed for aircraft specification 
as a junction box 
for manual emer- 
gency operation of 
a line shaft, the 
drive can be used 
for many other pur- 
poses and where 
no gear reduction 
is necessary. Con- 
nection may be 
either parallel or 
right-angle and the 
distance between 
shaft centers is 2% 
in. Design is for 
horizontal mount- 
ing. Attachment shafts have 24-48 pitch, 11-tooth 
involute splines with 30 deg. pressure angle and 0.4583 
pitch diam. Maximum torque is 900 in.-lb. according 
to specifications. Vard Inc., 2961 East Colorado Blvd., 
Pasadena 8, Calif. 





94 MILLION SWITCHINGS 


Attained through the rolling spring principle. Midget 
unit with dimensions of 1% by %¢@ by %g@ in., weighs 
less than 1 02z., has long life. All parts of the switch 
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REQUIRED: A small washer that is 
tough, compressible, resilient, and 
resistant to moisture, wax, and in- 


sulating fluids. 






HERE’S THE SOLUTION: 


Washers cut from one of Arm- 
strong’s Cork-and-Synthetic-Rub- 
ber Compositions satisfy all the re- 
quirements. The cork content makes 
these washers compressible. They 
do not extrude under pressure. 
They seal tightly, even where sur- 
faces are slightly irregular. 

The synthetic rubber in this 
Armstrong’s Composition renders 
the washers resistant to the attack 
of insulating fluids or wax. It also 
lends toughness, facilitating fast 
assembly. 

These washers are excellent for 
sealing terminals of radio condens- 
ers, capacitors, transformers, and 
filters. Nonhydroscopic, they can 
not cause leaks or “shorts.” Last- 
ingly resilient, they assure perma- 
nently tight joints and rigid ter- 
minals. 


ARMSTRONG'S SEALING SERVICE 
Whether your sealing problem is 
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similar to this one or entirely dif- 
ferent, send it to Armstrong. Arm- 
strong’s engineers are unusually 
well equipped to make sound rec- 
ommendations on any gasket, pack- 
ing, or sealing application. They 
have a background of years of seal- 
ing experience in the electrical 
field, and more than fifty sealing 
materials to work with. Moreover, 
most of these materials are avail- 
able in forms that will meet your 
requirements exactly—in sheet and 


rh 













roll goods, cut gaskets, strips, rib- 
bon, tapes, molded shapes, and ex- 
truded rings. 


SEND FOR SAMPLES 


For working samples of these 
materials, send complete specifica- 
tions of your sealing application to 
Armstrong. Write, too, for your 
copy of the booklet, “Gaskets, Pack- 
ings, and Seals.” Armstrong Cork 
Company, Industrial Division, 9503 
Arch Street, Lancaster, Pa. 


ARMSTRONG ’S 
GASKETS - 


Wa tie lo) ol 1c 

Cork Compositions 5 

a1 a td 
*FORMERI 


SEALS :- 





PACKINGS 


Cork-and-Synthetic-Rubber Compositions ”* 
Cork-and-Rubber Compositions 
eta di | -) 


Natural Cork 


**CORPRENE”*® 
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Stataless FASTENING 


Headquarters 


HEADQUARTERS is ‘a chief place of 
business.’’ So... when you need non- | 
ferrous and stainless fastenings, come | 
to Harpers... the organization which 
specializes on the manufacture of | 
bolts, nuts, screws, washers, rivets and | 
specials made of Brass, Bronze, Cop- | 
per, Everdur, Monel and Stainless... 
an organization not concerned with 
common steel fastenings. 

To serve fastening users, Harper 
stocks over 4280 different items... 
employs a large staff of engineers and 
field service men . . . and offers a vast 
fund of practical non-ferrous and 
stainless fastening ‘‘Know 
how.”’ Sample this ‘‘Know BRASS 


how” by writing (on your BRONZE 

monene! for a rail COPPER 
atalog. 

— Te 9: _ EVERDUR 


THE H. M. HARPER COMPANY 
2609 Fletcher Street, Chicago 18, Ill. MONEL 


BRANCH OFFICES: 
New York City + Philadelphia + Los Angeles STAINLESS 


Milwaukee ¢ Cincinnati » Houston 
Representatives in Principal Cities 


are corrosion resistant. Designed for actuation from 
either top or bottom, the unit is ideally suited to elec- 


tronic control devices, machine tools, aircraft, and elec- | 
trical appliance specification. Both the snap-action 
spring and the center blade are made of beryllium 
while the base is formed from plastic. Availabilities in- | 
clude S. P., N. O., N. C., or D. T. with both pre- and 
over-travel included. For integration within relays, 
the requirement of only 4 to 6 oz. operating pressure 
permits the use of particularly small coils. Approval 
has been given by AAF through winterization, salt 
spray, and high and low temperature tests. Acro Elec- 
tric Co., 1317 Superior Ave., Cleveland 14, Ohio. 


COMPACT, NOISELESS AIR VALVE 


Operates by solenoid and withstands speeds up to 400 
reversals per minute. Basically, a 4-way valve for con- 
—_— i trol of double- 
| ee = =| ~=acting cylinders, 
Z es ~ 4. the % in. device 
‘| can be used asa 
3-way valve with 
Se one of its outlets 
: plugged. Con- 
| struction is for 
heavy duty and 
FF _——- ——_—s involves the pop- 
pet principle. 
Further features 
include low cur- 
rent - consump- 
tion, noiseless 
operation, and 
long-life, Di- 
mensions are 7 
by 3% by 5% 
overall. Ross 
Operating Valve 
Co., 6462 Epworth Blvd., Detroit 10, Mich. 





STEEL PRE-FINISHING TREATMENT 


Includes cleaning, conditioning, and rust inhibiting. Of 
acid type, a new detergent is now available for use in 
all metal-working operations. Designed to remove light 
spinning compounds, drawing lubricants, machine oils, 
finger marks, and shop dirt, it acts to facilitate im- 
proved adhesion for paints, lacquers, and other organic 
finishes. Its use eliminates need for preliminary al- 
kaline degreasing and its conditioning function takes 
place by the deposition of a microscopic crystalline 
coating. By this coating is performed the dual func- 
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OLD-FORGED FASTENINGS, special and standard, 

made to meet your specific requirements, are 
our business. To serve you effectively, by help- 
ing you determine whether your fastenings 
should be a standard type or one especially de- 
signed, is also our business. Your precise choice 
of both fastening device and source may be the 
“making” of your finished product, for no assem- 
bled product can be better than its fastenings. 

In “special” fastenings, Scovill has the skilled 
design engineers to understand and fill your 
exact requirements. Shown above is one of 
many instances where Scovill ingenuity in cold- 
forging delivered the goods for minimum money 
—materials— motions. Believe it or not, the 


“Case example” + 17... more each month 


part illustrated was made by cold-forging and 
secondary operations. 

A Fastenings Expert from our nearest office 
will gladly serve you. Call him NOW, for each 
day the practical problems of your postwar pro- 
duction draw closer. He will help you to the limit 
our war commitments permit and tell you when 


and how we can serve you. 


Many Scovill customers have saved time, 
trouble and money by calling in Scovill to 
plan their fastenings when the product was 


still in the design stage. A Scovill Expert 
will gladly help you do likewise. 





SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 


SCREW 
PRODUCTS 


DIVISION 


TEL. WaTterBURY 3-315! 





NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bidg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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fnow The ANSWERS 


‘These QUESTIONS about 
TIMING ENG 
f 


* How can | get a variable speed 
recorder? 


* What equipment is needed for a 
stroboscopic timer? 


— * Where can I secure a mercury 
ve 2 tube interrupter? 

(eS * How can I secure time relay or 
— interval timing on DC? 


These and Hundreds of 
Other Questions are Ans- 
wered in the NEW HAY- 
DON TIMING ENGINEER- 


ING PROSPECTUS. « 5 


Haydon 


MFG. CO., Inc. 
Forestville, Conn. 


Torrington, Conn. 


SEND FOR YOUR COPY TODAY! 


RMOSWITCH 


TLL blue 


WLLL 


PLEASANT ST., ASHLAND, MASSACHUSETTS 
a ensietiemadiinean 
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tion of the bond to subsequent finish and a rust re- 


sisting coat for protection of parts between successive 
operations. Oakite Products Inc., 22 Thames St., 
New York 6, N. Y. 


MAGNETIC VOLTAGE SELECTOR 


Transfers in steps from 2 to 40 volt. Suggested for 
use in electroplating, anodizing, and other equip- 
ment and where simi- 
lar supplies of current 
are required. Ar- 
rangement of the unit 
is such that during 
transfer, main  con- 
tact opens before 
secondary contact and 
closes after secondary 
has closed thus effec- 
tually eliminating all 
arcing. Main contacts 
are automatic and 
magnetic. Nine posi- 
tions at 2% volt in- 
tervals are provided 
by the automatic main 
switch. Design is com- 
pact and paneling is 
incorporated for ready accessibility. Zenith Electric 
Co., 152 W. Walton St., Chicago 10, IIl. 


MOISTURE-PROOF POWER RECTIFIERS 
Range from 34 to 4% in. diam. in 7 disk sizes. Hav- 
ing permanent characteristics as a result of their mois- 
ture-proof design, the units are available in assemblies 


with outputs up to 1,000 amp. Of selenium type, they 
are designed to offer the advantages of high efficiency, 
high overload factor, long life, maximum output per 
unit weight, and good temperature characteristics. 
Mounting types are made for bolt or stud attachment 
directly to equipment or with special mounting brack- 
ets as required. Selenium Corp. of America, 1800 
West Pico Blvd., Los Angeles 6, Calif. 


AMORPHOUS PETROLEUM WAX 


Meets the growing shortage of micro-crystalline ma- 
terial. This new development has exceptionally high 
resistance to moisture-vapor transmission. Its melting 
point is in the range of 165 to 170 deg. F and penetra- 
tion, 36-40. Use is suggested either as an alternate 
material or as an extender for micro-crystalline wax. 


ELECTRICAL MANUFACTURING 











ONOIUG ‘ojU0I0] “psy '8{00] $1001)], DPHUDD :DpoUD’ uy siounsy ‘ui6)3 pun oBo21y5 40 syuDjg 
S1OUNII} “6E OBD214> ‘enueay 40;eey YON LOST 
SHYOM TOOL SIONITH Aq pesnjngnuow syanposg yoosdexnys yo 104nqG1481g 


_ rapontpws hrrnayrw. . 
ou dO0ddIAEHS 
4 ce “4 
<a A vy ay : 
LIN LSIL JI¥A YWOA ALIGVUM 
EU 
g- 
esupWsojJied yonpoid saaoidwil pup sjsod saonpes uolt re TEES 


-piado auo ul sudjspy pup sdp}y Maids YONA ‘aBpe Bulyynd SE: arr ney 
poypases dipys sapiaoid yojs Bulyyno-pnoaayy SaAisnjoxg Fig Oar ee ee mene 


SMIYIS ONILLND“AVAaHL 


‘M0125 PUD 10YySOM 
420] yooudexnys pejqwessp-elg 14207 Guguedo-y21nH eyy,, 
SHUN 4eUe4sDy SWes S19UBISHY [MOD joosdexDYS 


*s0z18 pup sedAy yo AjousDA D Uy 
S4OYSOM 4207] sOOsdexOUS 












ejoy peddoj-asd ul maids GulyIOU 
Aspuipso jo 41g e800 posdAy . 
joo AOUS 

c 9 ‘ i & yootdA ° 





~~ 2 & 3s: bd 4+ . = ee 66fllti«w re 


Not allocated, the wax is available for the engineer- 
designer of both military and essential civilian goods. 
Wishnick-Tumpeer, Inc., 295 Madison Ave., New York 
17, N. Y. 


RESULTS 


DEPEND ON 


LITTLE 


UNITS! 


\D- 
DWD SOLENOIDS 
£5 


BI 


VERSATILE BELLOWS SWITCHES 


Come in 5 differing forms. Depending for action on 
variations in pressure of liquids or gases, a similar bel- 
lows mechanism is in- 
corporated into each 
of the forms of this 
switch. Type (A) is 
designed for use where 


Over 30 years of coil-winding service to 
industry end two thoroughly equipped 
plents assure you the greatest reliability 
in D. W. D. Solenoids. 


To Your Specifications 
Conventional, or any special design. 
Thousands of standard solenoid parts 
available—saving cost to you—insuring 
delivery. 


COILS, COIL ASSEMBLIES, TRANS- 
FORMERS. Coil windings for Motors, 
Magnets, Generators, Relays, Aijircraft 


EO. W. D. Push Pull 
Type No. 2861 


D. W. D. Push Type 
Equipment, etc. Write or wire No. 2923 


extreme sensitivity is 
required. It can be op- 
erated by air, gas, 
steam, water, or other 
fluids. Differential can 
be as low as %& in. 
water column, and ad- 
justment is provided 
for actuation from 1 


Precision Made Coils for Every Electrical Purpose 


547 W. FULTON ST. CHICAGO 6, ILL. 


PLASTIC 
NAME PLATES 


Printed « Screened « Engraved 
Laminated « Plain and Fluorescent 


Send for our booklet 
' showing many other appli- 
cations precision made in 
plastics by Felsenthal. 


Pik ay TUM eile ts 


a FELSENTHAL Ps SONS 


Manufacturers Since 1899 


4106 WEST GRAND AVENUE + CHICAGO 51, ILL. 


to 30 in. water col- 
umn. The unit is de- 
signed to be corrosion 
resisting, to withstand 
severe shock and vi- 
bration and to endure 
temperature varia- 
tions. Mounting can 
be in any position 
without affecting op- 
eration of the switch. 
Item (B) adapts the 
principle to program- 
ming of a series of 
switch operations in 
proper sequence to ef- 
fect electrical opera- 
tions. Originally the 
unit was designed to 
handle electrical se- 
quence in relationship 
to the ascent and de- 
scent of a plane. Type 
(C) provides a means 


DEAN W. DAVIS & CO., Inc. »y ae Pa 


D 


of electrically detecting variations in high pressure hy- 
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When Lbner takes wer... 


A SPECIAL FRACTIONAL HP MOTOR 


GOES TO WORK 


Just as a bomber goes into the final bombing 
rug, “Elmer’’, the automatic pilot, takes over the 
big ship and guides it straight and steady right 
on the target. 

It’s when “Elmer” takes over the controls that 
a special motor goes to work .. . driving 
**Elmer’s” intricate mechanisms at a constant, de- 
pendable speed which assures precision, pin-point 
bombing from all altitudes at all temperatures. 
Providing power for automatic pilots is but one 
of the many applications for which Holtzer- 

Cabot specially designed fractional HP 


motors are used. 


SPECIAL MOTORS DESIGNED 
TO FIT THE APPLICATION 


Today, the full capacity of Holtzer-Cabot facili- 
ties are being used in building fractional HP motors 
for military use. However, our motor development 

engineers are available for solving special 
fractional HP motor problems for contem- 


plated peace-time products. 


THE HOLTZER-CABOT ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 Amory Street, Boston, Mass. 
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draulic circuits for vessels. Here the bellows is en- 
closed in a heavy bronze casting so that- its end plate 
serves as a piston to absorb a sudden surge. On the 
| armature is an adjustable cam which actuates a stan- 
dard short-travel switch. Illustration (D) is that of a 


Paper-Insulated Coils Wound with Extreme 
Accuracy... Automatically...At Lower Costs 


.in Stick Form 


| special type with a large bellows area for the recording 
| of minute variations in line pressure. Again, a standard 
| short-travel switch is actuated. Its range of operation 
is 1% to 10 in. water column with 1 in. differential. 
| Terminals are capable of carrying heavy current to the 
| No. 12 B & S flexible Jeads. Insulation is hard rubber, 

and a rigid frame facilitates adjustment by preventing 

operational distortion. Type (E) is suited for speci- 


Round or rectangular coils are wound ean . i 
e on the fication under water or where explostve liquids or 


Universal No. 104 Winding Machine — in stick form ; : he ; 
—up to 414" diameter—at speeds up to 2500 R.P.M. | gases are present. Operation is by a combination of 
As many as 14 coils can be wound at once. | bellows and a short-travel switch. Container is heavy 

Paper is injected automatically, and the lengths | bronze with rubber gasketed cover. Not only is it 
are gradually increased on successive layers so that | gas- and liquid-tight but it is also proof against heavy 
the amount of overlap is uniform at all diameters. | shocks or impacts. Leads are brought out through 
End-turns of each layer are kept strictly in the same | special compression couplings. Response is active to 
plane, eliminating danger of damage during cutting- 
apart of completed coils. 


FEATURES 
@ New Wire-Spool Unrollers provide uniform ten- FOR NON-CORROSIVE SOLDERING 


sion and keep wire spoilage at a minimum, pro- 5; ; : 
viding quick “change-over” Paste meets exacting requirements of low-tin metals. 
@ Sensitive counting mechanism stops machine at | Containing a special ingredient, this material increases 
completion of coil | the fluidity of high lead solder. It utilizes a non-acid 
@ Supplementary arbor and special arbor-support base of U.S.P. petrolatum which is harmless to the op- 
facilitate transfer of wire turns at end of completed erator and gives the metal a high gloss. Free flowing 
coil stick 
@ Adjustable traverse mechanism eliminates extra 


| 114 in. water column differential. Cook Electric Co., 
| 2700 Southport Ave., Chicago 14, II. 


features often permit a speed increase in production 
operations. Other chemicals employed are such that 
there is no corrosive attack on the finest work. Farrel- 


em Gatton — Oul- loy Co., 1243 North 26th St-, Philadelphia 21, Pa. 
letin 84 : 





kapenpenet Be pen ane nee omy ~ a> id 
non-insulated — Bulletins 96- 
Gutter-wound coils, for heavy duty — FLIGHT CONTROL 
Bulletin 98 Ps — t th I it sates — 
Opbdh-etind ills, without insulation | Comes about through motors for positive, straightline 
between layers — Bulletin 102 | or rotary motion. Operation can be accomplished with 
Paper-insulated coils (up to 28 at once) Ser ie y ° ° . 
— Bulletin 105 | or against opposition. Used in connection with autosyn 
a | transmitters and amplifiers, control systems can be 
1 . - . . 
engineer-designed to give remote, automatic, and co- 
UNIVERSAL WINDING me ordinated control of aircraft main engines, elevators, 
rudders, and aileron control surfaces. Units provide 
compactness, light weight, will eliminate mechanism 
A Wide Range of Winding Machines for a Wide Range of Coils and hydraulic linkage, complicated switches, special 
| relays, potentiometers, and motor brushes. Current con- 


P.O. Box 1605, Providence 1, R. l. 
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MAGNETIZING 
CURRENT 


In many cases, it is simpler, cheaper, 
and more practical to solve power fac- 
. tor correction problems at the source 
1 ie., at the motor or other equipment 
itself, rather than at the transformer 
bank—a fact that Sprague Box-Type 
Capacitors have proved throughout in- 
dustry. These Capacitors are available 
in 230, 460, and 475 volts, for 1-, 2-, 
or 3-phase systems, and in‘sizes from 
1 to 10 Kva in single units, or grouped 
into nearly any size or capacity. Thus, 
one standard, economical design can be 
applied universally to cover an extremely 
wide range of applications. Write for 
details, including a copy of the helpful 
booklet “Sprague Capacitors for Power 
Factor Correction”. 


SPRAGUE SPECIALTIES CO. 


NORTH ADAMS, MASS. 
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sumption is comparatively negligible. Unit illustrated 

T is one for main engine control. It rates at 45 inh} 
AUTOMA ic $ PAC i EF G torque, has an output shaft speed of 5 rpm., an arm‘ 
PRODUCES NEAT WORK travel of 90 deg., continuous power input of 15 watt, 






DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16°, 3/32", 4", 5/32” size characters. requires 30 watt under load, weighs 2% lb., and 





Dials contain all the letters and figures, diagonal line, ates on 400 cycle ac. supply. Eclipse Pioneer Div,, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 


Heating El t for HOT Stamping Plastic Pl ith, 
Seuitaat color foil. nents HIGH-POWER TRIODES 


Include types for water- and forced-air cooling. They 


NUMBERALL STAMP 7 TOOL (0 inc are recommended for use in class B modulator stages 
7 e 


and in plate-modulated, class C final amplifier stages 


Huguenot Park, Staten Island, New York of high-power transmitters. Other points of use include 


Bendix Aircraft Corp., Teterboro, N. J. 








large units of industrial rf. heating equipment. In the 
latter function, a pair of 9C22’s (air-cooled) operated 
as unmodulated class C oscillators provide tube output 
up to 130 kw. A pair of 9C21’s (water cooled) under 
the same conditions give up to 200 kw. At maximum 
ratings, both types can be used at frequencies up to 5 
megacycle and at reduced rating to 25. Construction 
is such that short internal connections are made be- 
tween filaments and -their terminals. Grids are 
mounted directly on a metal header whose flange 
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CALLINITE CONTACTS FIRE BLITZED AT 6000 AMPS. 





per- 
Jiv., 


hey 
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another Callite contribution to electrical controls 


Air Circuit Breakers, for the protection of alternat- apparatus, have long been users of Callite Contacts. 
ing current circuits of lighting, power and motor Check Callite’s four factors important to your pro- 
feeders, rely on our “Callinite’” Contacts because duction— _— precision production, —_ expert metal- 
these special alloy compositions are highly resistant lurgical and engineering advice, consistently 


to the effect of frequent arcs. prompt delivery, cop quality at a fair price. Let 


us help you on your contact problems—write Callite 
Roller-Smith Company, of Bethlehem, Pa., manu- Tungsten Corporation, $47 Thirty-ninth St., Union 





facturers of electrical measuring and protective City, N. J. Branch Offices: Chicago, Cleveland. 
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IN STANDARD AND SPECIAL SHAPES IN TUNGSTEN, MOLYBDENUM, SILVER, PLATINUM, PALLADIUM AND VARIOUS ALLOYS OF THESE METALS. 
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FEENEY PRI OY 


PINS 
In War, as in Peace... 


CERRO ALLOYS 


SAVE TIME and CUT COSTS! . 
E respec oper dii, ich ASARLENX 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. A\lso used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN... Jackson Associates 


ON, MASS., Jackson Associates 
PHILADELPHIA, PA., Castalcy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, O., Die Supply Co. 

ALLAS, TEX., Metal Goods Corporation 
DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX.. Metal Goods Corporation 
KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining & Chemical Products, Ltd. 
LOS ANGELES, CAL”, Casegio Metal Saies Company 
MILWAUKEE, WISC., Ha . Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Ce. 
MOLINE, ILL., Sterling Products Co., Inc. 
MONTREAL, CAN., Dominion Merchants Ltd. 
NEW ORLEANS, LA., Metal Goods Corporation 
ST. LOUIS, MO., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET . : NEW YORK, &. YT 

























There’s a HEXACON unit to 
meet all requirements—heavy 
duty types for broader coverage, 
lighter precision types for small 
detoil, hatchet types for hard-to- 
get-at tocations. All embody the 
some high quality of workmanship 
ond materials, and the extra od- 
vontage-features of construction 
end design. Hexacon-shaped bor 
rels prevent rolling, and protect 
ogoinst mechanical domage. Can 
be held in vice for tip replace- 
ment without denting or injuring 
element. High heat alloy core re- 
sists scale ond prolongs life of the 
element. 


HEXACON ELECTRIC CO. 
177 W.Clay Ave. RosellePk,N. J. 





Se bs : 
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WRITE FOR LITERATURE 
Descriptive bulletins, describing 
the complete line of HEX ACON 
electric soldering irons, will be 
sent on request. 









serves as terminal. This gives a short, heavy-current, 
low-inductance path to the grid—a feature of particular 
importance in high frequency operation. Filaments are 
of tungsten in multi-strand construction for single- 
phase operation. Characteristics include: Filament 
voltage (ac. or de.), 19.5; filament current, 415 amp; 
amplification factor, 38; direct interelectrode capaci- 
tances, grid to plate, 48 mmf., grid to filament, 95 mmf., 
and plate to filament, 1.8 mmf. Shown at (A) is the ar- 
rangement of filament connections. Drawing (B) pro- 
vides outlines and dimensions for 9C21 while (C) 
illustrates 9C22. RCA Victor Dic., Radio Corp. of 
\merica, Harrison, N. J. 















































AIR WOUND COILS | 
Meet heavy duty requirements. Coming in a broad 
assortment for use in electronic heating equipment, the 
coils are rated up | 
to 1 kw. Having | 
the advantage of 
no solid winding 
forms, these air 
wound coils are 
light in weight, ex- 
ceptionally sturdy, 
low in dielectric 
loss, and_ suitable 
for a diversity of 
mounting arrangments. Winding pitch is uniform. 
Construction is such as to offer the utmost in adapt- 
ability to design., The coils lend themselves readily 
to mechanical and electrical revisions in circuits which” 
must be adjusted or which are still in experimental 
stages. In addition to standard types, units to indi- 
vidual specifications are offered by Barker & William- 
son, 235 Fairfield Ave., Upper Darby, Pa. 





DELAYED TIME RELAYS 


Operate on the principle of solenoid-wound, escape- 
ment clocks. Part of a line of similar items, the unit 
illustrated is 
a momentary 
impulse model ' 

operating on 
impulses as 
short as Yo 
sec. The pow- 
er circuit is 
closed through 
relay action 
and opens 
after the pre- 
set time inter- 
val. All mod- 
els are de- 
signed with the objectives of simplicity, ruggedness, 
space and weight saving. Typical size is 37% by 2% 
by 234 in. overall. Weight is 1% lb. Operation is 
proof against shock, vibration, atmospheric conditions, 
position, and temperature from 55 to minus 60 deg. C. 
Lubrication is not required. Escapements are without . 
dead center and so are nonstallable. The solenoid has 
impregnated windings and flexible, glass-insulated leads 
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How to Select a 
RECTIFIER 


To say one type of rectifier is better than any 
other type would be as fatuous as saying a bomber 
| is better than a fighter plane. Each is better than 








the other when accomplishing the specific results 



















vad | for which it is designed. | 
a | Thus, the manufacturer of a product employing | 
ing | rectifiers must first determine the results to be ob- | 
of tained and the conditions under which the rectifier 
ing will function. Such data are essential when decid- | 
air ing whether Selenium, Copper Oxide or Tungar | 
a type of rectifier will do the most efficient, most | 
ie economical and most satisfactory job. 

Tic Since General Electric makes all three — Selenium, 

ble Copper Oxide and Tungar — it has no reason to | 
= prefer one to the other. It can give you unpre- | 
pt- judiced advice on which type is best for your | 
ily particular requirements. 
ich © 

tal 


Tungar and Metallic Rectifier Engineers analyze 






di- 


m- your needs and offer their recommendations? Nat- 






When next you need a rectifier, why not let G-E | 


urally, this engineering consulting service entails 






no obligation. Address inquiries to Section A-349- 
12, Appliance and Merchandise Dept., General 
Electric, Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC | 
| 
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@ Aerovox silvered mica capacitors are designed for 
the most critical applications requiring precise capaci- 
tance values and extreme stability. Silvered coating 
applied to mica and fired at elevated temperatures. 
Unit encased in molded XM low-loss red bakelite 
for silvered-mica identification. 













SILVERED MICA CAPACITORS 





D.C. 
Average positive 3% per tests Type ie pe 1479 
coefficient of only .00 0005 mig foot méd., 
degree C.—e remarkably 10" (shown) .0001 


value. 













Excellent so 3 vane lard tolerance a 
ae drift with time, @xCeP- . en a 
tionally high Q. 


@ Write for Literature... 


EROVOX 



























sheathed with rubber. Windings are available through- 
out the range of 6 to 220 volt ac. or dc. Links, guides, 
and gears are obviated in the self-aligning drive be- 
tween solenoid clock and switch mechanism. A hard- 
ened stud cam and lever with a positive two-way grip 
on the switch blades provides a positive quick-make, 
quick-break action which avoids chattering or contact 
failure under severe shock or vibration. Enclosed in 
a molded plastic case, the unit is mounted by 8-32 
threaded inserts in the base. M. H. Rhodes Inc., 30 
Bartholomew Ave., Hartford 6, Conn. 


COMPACT, AUTOMATIC REGULATOR 


Provides unusual space economy. Ratings are avail- 
able for voltages of 1 to 10 with current carrying 
capacities of 0.15 to 1.0 amp. Character- 
istics of the unit are such that a 10 per 
cent change in current will produce a 
voltage change approximating 250 per 
cent. Regulating element consists of an 
iron filament hermetically sealed in an 
atmosphere of hydrogen. Connections 
are made through a standard, double- 
contact, automotive-type base. This 
midget regulator is designated by the 
manufacturer specifically more as the 
T-6 tube. Amperite Co., 561 Broadway, 
New York 12, N. Y. 





IMPROVED MAGNETIC ALLOY 


Adds machinability to properties of aluminum-nickel- 
cobalt iron alloys. Having a typical composition of 
12 per cent cobalt, 17 per cent molybdenum and the 
balance iron, the newer material contains a minimum of 
the critical metals. It is easy to cast and when prop- 
erly heat treated can be readily drilled, milled, and ma- 
chined. It provides a coercive force of about 245, a 
residual induction of 10,300, and a maximum energy 
value of 1,100,000. By comparison, 36 per cent cobalt 
alloy exhibits coercive force of 210 and maximum 
energy value of 930,000. Residual induction of two 
common types of the older alloys is lower than the 
figure for the new material. Use for the improved 
alloy has already been found in new instruments, Gen- 
eral Electric Co., Schenectady, N. Y. 


ALUMINUM ALLOY CLAMP 


Adds lightness to fastening of duct and hose compo- 
nents. Special design provides a circular crossbar 


anchor for each end of the band to eliminate severe 





forming of the material. Loads are thus evenly dis- 
tributed and stress concentrations avoided. Radial 





ELECTRICAL MANUFACTURING 








S 






















































e- 
1- 
ip 
, Reaction of Representative Durez Compounds to Lubricating Oils 
ct SHOWING DIMENSIONAL GAIN OR LOSS (”) 
. es 
. ee A 
(0 00 00 -.02 02 | -.07 -.13 -.05 -.07 7 
Heptane | .00 .00 -.03 -05 | .07 .00 -.02 -.05 
Toluene 00 -.07 =.09 —.31 | —.20 -.19 ~.09 —.40 
Heptane AZ =13 =.05 =.19 | =.20 -.06 -.07 —.26 
- cnet Seaton oe. vent, specimens are wiped dry and 
g 00 00 00 01 00 00 .00 -.07 00 00-03 -01 allowed © - dry — week before 
cooad 0 00 ~01~04 13 =13-03 06 weighing and 
Toluene ]| 00 .13 00 .05 =.13 ~.20 -.04 ~.52 measuring. All 
Heptane | -.07 .00 00 -.01 60 00 -.03 -.09 | -.06 .00 -.02 .11 specime ns are 
race T = Thickness L =Length Wt = Weight molded with 4a 
minimum cure 
with no special 
care to obtain 
maximum density or strength. 
This is but one explanation for the 
popularity of Durez phenolics in 
The man who’s paid to pick the the electrical manufacturing indus- 
best plastic material for an electrical try. When this factor is added to 
- part sometimes has to consider op- f ie 3 other considerations—operating 
f erating conditions where oil is pres- temperatures, conditions of humid- 
, ent. Petroleum oils are the common i ity and electrical properties —the 
problem, but there are cases where i Ba o)N analysis usually points in favor of 
vegetable and animal oils have been a Durez phenolic. Because of the 
' a factor. versatility of Durez, the engineer 
Unfortunate results have been re- who is looking for excellent dielec- 
corded where this problem was C)] iB tric properties, inertness to solvents 
| overlooked. and resistance to impact, high heat 


Durez phenolics, when fully cured, 
are practically unaffected by all 
petroleum solvents. Their resist- 
ance to organic solvents, weak acids 
and alkalis is one of their most 
noteworthy characteristics. The 
Durez phenolic type of material 
ranks at the top of the list among 
all plastics for its satisfactory per- 
formance in the presence of oil. 
In our laboratory, tests are going 
on constantly to check the behavior 
of Durez phenolics with all types 
of solvents. The two shown in the 
chart will be readily recognized 
as those which would be most 
indicative of any reaction to lub- 
ricating oils. 


PLASTICS THAT FIT THE JOB 
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In the tests, %x%x5” bars are 
weighed to the nearest milligram 
and measured to the nearest thou- 
sandths in the 3 dimensions. The 
bars are then placed in quart jars 
and completely submerged in the 
respective liquids. The tempera- 
ture is maintained between 25°C 
and 30°C. Dimensional change and 
weight change are determined at 
end of one week, six months and 
one year. In all calculations the 
‘tas received’’ condition is taken as 
100%. Upon removal from sol- 


and climatic changes often finds 


that working with our staff will 
prove a short-cut in development 
work. We certainly welcome your 
inquiry on any plastic material 
problem. Durez Plastics & Chemi- 
cals, Inc., 63 Walck Road, North 
Tonawanda, N. Y. 
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5 ies superior skill of American pilots is 
winning air battles on every fighting front. 
In the same sense, it’s the superior skill and 
the long experience of Sinko Plastic Engineers 
which are responsible for the extraordinary 
success of so many intricate Sinko Injection 
Moldings. 


Sinko has been making better tools and 
dies for 25 years . . and better injection mold- 
ings ever since thermoplastics were intro- 
duced. Small wonder we’ve developed supe- 
rior methods and techniques, an unsurpassed 
knowledge of simple and intricate steel re- 
inforced injection molding. Many peacetime 
products we’ve made have helped to capture 
coveted markets. For your own best interests, 
discuss your post-war plans and products 
with a Sinko engineer, NOW : 


SINKO TOOL AND MANUFACTURING COMPANY 


1 NORTH CRAWFORD AVE., CHICAGO, ILL 


se NS ee 
























pressure is applied uniformly to the periphery of the 
parts. In the illustration is a 5% in. I.D. clamp hav- 
ing a yield strength of 600 Ib. and a weight of only 
1 oz.—45 per cent that of a similar mild steel device 
with the same strength. Size ranges from 2 in. up. 
Recommended points of specification include aircraft 
ventilation, carburetor intake, supercharger, and inter- 
cooler installations where maximum weight saving can 
be realized. Marman Products Co., Inglewood, Calif. 





SNAP-ACTION SENSITIVE RELAY 


Maintains constant contact pressure despite slow varia- 
tion in coil current. Then, when coil current reaches 
a certain point. 
the contacts op- 
erate with a 
positive, snap 
action. Most 
suitable for elec- 
tronic circuit 
specifica- 
tion where high 
sensitivity is nec- 
essary, the relay 
operates on as 
little as 10 milli- 
watt in its coil circuit. It is also ideal for detecting 
overloads at low current levels. Its greatest field of 
usefulness lies in jobs where current varies slowly be- 
tween limits. Struthers-Dunn Inc., 1321 Arch St., 
Philadelphia, Pa. 





PRE-INSULATED, CRIMPED TERMINAL 


Combines integral sleeving insulation with conductor 
staking operation. Color coding is provided for iden- 
tification of size. Numbers 
22 to 18 are red while sizes 
16 to 14 are blue and match- 
ing dies are also identified 
by the same code. Material 
of the insulating component 
assumes the exact configu- 
ration of the holding crimp 
without subsequent distor- 
tion, cracking, or drying 
out. Design of the parts 
and the corresponding fas- 
tening equipment has been 
performed with an eye to 
rapid production and elimi- 
nation of stocking compli- 
cations associated with the 
use of insulating sleeves. 
Aircraft Marine Products Inc., 1521 North Fourth 
St., Harrisburg, Pa. 
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HIGH IMPACT PHENOLIC 


Incorporates a string filler rather than the customary 
chopped fabric. Black in color, the new molding ma- 
terial has impact strength about 20 to 25 times greater 
than general-purpose phenolics. Physical properties 
include compressive strength, psi., parallel to direction 
of stress, 27,500 to 32,700 and transverse to direction 
of stress, 15,600 to 18,000; tensile strength, psi., trans- 
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REASONS WHY INDUSTRY 


LOOKS TO MUEHLHAUSEN FOR LARGE, 





Controlled atmosphere conveyor type furnace 





Complete magnafluxing and magnaglow facilities 
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To improve product performance, use 


MUEHLHAUSEN 


HOT-COILED SPRINGS! 


Specialized facilities enable Muehlhausen to pro- 
duce springs: 

— of any design 

—to close tolerances 

—§in large quantities 

— for quick delivery 

— of lasting efficiency 


One entire plant devoted to hot-coiling—conveyorized for volume 

manufacture—with control laboratory an active part of productiom 

—quenching tanks of swimming pool size—skyscraper-like sh@G 
blasters for clean, lustrous finish and added life to springs. A letter — 
will place Muehlhausen engineers at your service—to save YOu 
time, cost and effort in obtaining the right spring. New, illugttated 
booklet on hot-coiling springs now available. Muehlhauseng 
Corporation, Division of Standard Steel Spring Company, 8Q DW 
igan Avenue, Logansport, Indiana. 







Hydraulic Load Tester 
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Precision hot-coiling springs on automatic equipment 











For PILOT LiGHrs 
oe LETS 


Neon Features: mY 
® Distinctive orange-red glow. ~ => 7” 


© Dependable long lite. 
~ iE 


T- 


@ Resist vibration or shock. 
® Operate direct on high 
voltage circuits. 
’ @ Emit practically no heot. 


aii 
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CONSULT DIALCO 


. .. Specialists in applying Neon Lomps 
to Pilot Lights, Panel Lights, and Signal 
Lights for every purpose. 


J 


ee 
Cay? 


Geored for rapid service, our plant 
monutactures over 300 types of units 
trom which we can instantly supply the 
answer to your problem. 


mh 


Rush specifications for recommendo- 
tions ond special-mode samples. 


ed 


24-page Catalogue mailed on request. 


Ue eee 


90 WEST STREET « NEW YORK ¢ 


* + 4 THE HILLIARD * > * 


WIZ: Kenning OP) 
CH 


Ree ee 
106 West Fourth St Elmira, New York 


> CENTRIFUGA 


SINGLE REVOLUTION 





FRICTION * 


verse, 7,500 to 8,500; flexural strength, psi., paral- 
lel, 12,000 to 12,900; transverse, 10,200 to 14,200; 
maximum deflection in., parallel, 0.086 to 0.122, trans- 
verse, 0.095 to 0.118; impact strength, Izod, energy to 
break, ft.-lb. per in. of notch, parallel, 3.49 to 4.84. 
Bakelite Corp., 30 East 42nd St., New York 17, N. Y. 


FIVE MICRON FILTER 


Combines high capacity, light weight, low cost, and 
design simplicity. Having primary implications for hy- 
draulic systems of 

large aircraft, the 

unit also suggests 

itself for industrial 

points of specifica- 

tion such as filtra- 

tion of transformer 

oils and similar 

fluids. Filtering 

particles ranging in 

size from 5 micron 

up, the unit meets 

requirements of 

Army and Navy 

specifications and 

operates in a tem- 

perature range 

from 165 to minus 

65 deg. F. In the 

illustration is a 

model measuring 6 by 8% in., weighing 2 Ib. and hav- 
ing 3800 sq. in. of filtering area. Rated output is 1800 
gph. at 100 deg. F with pressure drop of only 16 oz. 
when filtering AN-VV-O-366a hydraulic fluid. Inlet 
opening is 114 in. diam. and flow can be arranged for 
either direction. Included to bypass full liquid flow at 
any predetermined setting is an automatic pressure re- 
lief. Although the filter operates in all positions, gen- 
eral practice is to locate the 1% in. opening at the bot- 
tom. Other sizes available are 2 and 4 in. with ca- 
pacities of 450 and 900 gph. respectively. Metal parts 
of the standards units are special alloy although tooling 
has been’ arranged to permit specification of such other 
alloys as stainless steel. Adel Precision Products Corp., 
Burbank, Calif. 


POLYMERIZED ETHYLENE PLASTIC 


Exhibits an unusual versatility. Outstanding among 
its properties are those of flexibility and toughness over 
a wide range of temperatures; unusually good resist- 
ance to water and penetration to moisture; chemical 
inertness; and excellent electrical properties. While 
present availabilities are only for specification in war 
products, it is suggested that the material may become 
particularly useful for gaskets and battery parts, flexible 
tubing or more rigid piping, resistant coatings, and 
adhesives. Present use is largely that of insulation and 
covering for electric wires and cables. In thin sections, 
the plastic is classified as non-rigid, yet it does not 
have the limp rubbery qualities characteristic of most 
non-rigid plastics. On the other hand, thick speci- 
mens exhibit sufficient stiffness to warrant classifica- 
tion among the more rigid substances. Molding and 
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“H HOUR’ ON “D DAY’ STRIKES-— 


HE attack is on! The army’s ears are working 

full blast! All the circuits are open! From the C.O. 
to the Ranger’s Walkie Talkies, to the plane support, 
to the tanks, to the artillery, to all the combat teams, 
back and forth, a surge of communications fills the 
air. The very success of the advance depends greatly 
upon countless instruments of communications. Vital 


in turn, to their flawless performance, are plastics like 
National Vulcanized Fibre and Phenolite, laminated 
Bakelite. 

We salute the electronic engineers of America who 
have given to our fighting men at the front the very 
best in communications. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 


Offices in Principal Cities 





In instruments of communications of every 
description, parts of National Vulcanized 
Fibre and Phenolite, laminated Bakelite, 
have extensive and varied use. These pos- 
sess great dielectric strength, lightness in 
weight and exceptional wearing qualities. 


Fd 
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SUPPLY BASES 


If you need the newest radio and electronic parts 
and equipment, etc., your requirements can be 
adequately met by Lafayette Radio Corporation. 
Our “supply bases” in Chicago and Atlanta are on 
24-hour call. We make every effort to provide 
same-day service. A separate super-speed 
division is devoted to wartime industry and the 


Armed Forces. One of our most desirable special- 
ties is the procurement of equipment for 
laboratory and experimental projects. 

For non-critical consumer applications, 
Lafayette Radio Corporation carries a 
supply of all standard radio replacement 


ports plus a wide variety of useful parts 
and equipment. 


Pree {AMERICA'S NO. 1 CATALOG 


fabrication are readily performed with existing equip- 
ment. The material can be extruded, injection molded, 
compression molded, and calendered. In sheet, rod, 
or tube form, it can be machined, cut, blown, blanked, 
and swaged. E. I. du Pont de Nemours & Co., Inc., 
Wilmington 98, Del. 


50-AMP. SOLENOID RELAY 


Combines lightweight, rigid construction and high op- 
erating efficiency. Having primary implications for 
the aircraft engineer-designer, the unit is being used 


to control circuits for landing lights, fuel pumps, and 
gun firing controls. Weight is less than 0.6 lb. Under 
a surge load, contacts can withstand 400 amp. without 
injury. Leads are fully protected. Adversities of vi- 
bration from 5 to 55 cps. with total excursion of Ye 
in. can be endured. Hart Mfg. Co., Hamilton St., 
Hartford, Conn. 


FAST AC.-DC. ELECTRODE 


Welds mild steel in all positions. Originally produced 
to be an easy striking, smooth operating electrode pri- 
marily for light gage material, this type has been shown 
in production to. be a very fast operating electrode 


RADIO and ELECTRONIC COMPONENTS and EQUIPMENT 
Recently published. A powerful volume, filled 
from cover-to-cover with listings and descriptions 
of thousands of needed items . . . plus valuable 
information concerning delivery and priority 
problems. MAIL COUPON TODAY! 


under all conditions. One of its most outstanding 
features is the complete absence of slag interference 
when welding vertical down—the position producing 
greatest welding speeds on 8 to 16 gage steel. Ability 
to withstand unusually high ac. and dc. prevents stick- 
ing to the work or burning through. Physical proper- 
ties of all-weld-metal specimens are: Tensile strength, 
70,000 to 80,000 psi., yield strength, 60,000 to 68,000 
Y Please send me @ free copy of the new Lofoyette psi., and ductility (elongation in 2 in.) 18 to 25 per 
cent. Sizes available are %, 540, and %g¢ in. in 14 in. 
lengths, packed 50 lb. to a container. Lincoln Electric 
Co., 12818 Coit Road, Cleveland, Ohio. 


901 W. Jecksen Bivd., Chicage 7, iil, Dope. L-3 


WATER-FAILURE CONTROL 


Serves such functions as the protection of water-cooled 
compressors. Consisting of a sight flow fitting sur- 
rounding a metal electrode, the unit mounts in the 
water discharge line from the protected machine. Op- 
eration can not begin until cooling water flows into the 
fitting and completes a circuit with the electrode. Be- 


YOUR BLOOD 1S NEEDED ON THE BATTLEFIELD... GIVE TODAY! 


; 1 Ae RES o 


901 W. Jockson Bivd., Chicago 7, \ilinois Ye 265 Peachtree Street, Attanta 3, Georgio 
Sc A EN A OD TT OSES NEED 9 a EE SAITO RIG IIE ASTI a TR 
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STRUTHERS-DUNN 


oT. 
TYPES OF 


AS 


Each available in 


countless coil combinations 
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RYERSON 
STEELS 


For the 
Electrical Industry 


IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets ° Strip ° Structurals 
Mechanical Tubing - Stainless Steel + Alloys 


Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod « Etc. 


JOSEPH T. RYERSON & SON, INC. 
CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 


CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 





110-VOLTS A.C. from DIRECT CURRENT 
On the Fighting Front On the Home Front 


a EATOUS posAey KONVERTERS ae, i. 110 of 220- 
electronic & sound epparetus Seale signs, A. C. appliances, ete. ; 


“KATOLIGHT ROTARY KONVERTER, 225 WATT“ 


Available in sizes 110 through 1500 watts, 1800 and 3600 r.p.m., ball bearing 
designs. Quiet in - apes. 


Can be furnished with special Mitering equip- 
ment for sensitive 


PIONEERS IN THE BUILDING OF SMALL ROTARY CONVERTERS 


sia Sredie — oS pe.seereten 
a and B.C. gener iehomaetente 30 wa tirovsh 


KATO ENGINEERING COMPANY 
504 N. Front St. Mankato, Minn. 
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sides protecting equipment against water supply fail 

the apparatus also makes it possible to specify auté 
matic water cutoff valves which prevent the waste @fJ 
cooling water at times when the equipment is not op 
erating. Johnson Corp., Three Rivers, Mich. i 


| 
LOW-RESISTANCE RECTIFIERS 


a 
Have gold contacts on the copper oxide pellets. Otheg 
innovations include highly adaptable mountings, pre 
soldered lead wireg) 
and other arrange 
ments to prevent 
overheating during 
assembly. In all 
types, conservative 
ratings indicate a 
combination of very 
low forward resist- 
ance combined with 
high leakage re- 
sistance. Of those 
illustrated, (A) is 
a center - tapped, 
full-wave _ rectifier 
completely enclosed 
in a plastic contain- 
er. It handles high 
frequency current; 
operating in speci 
circuits up to 8 megacycle. Type (B) is a doub 
bridge unit with design for a special emphasis on tem 
perature and temperature-current characteristics. 
(C) is illustrated a double half-wave rectifier whil 
other available types include single half-wave and ful 
wave. Bradley Laboratories, Inc., 82 Meadow § 
New Haven 10, Conn. 


SPOTLESS, OBSCURING PILOT 








Design is such that a 90 deg. turn causes the jewel t 
range from overall illumination to complete blackout 
This is the specified rotation 
for AAF part No. 42B3593. 
Operating on the principle of 
two pierced disks whose angu- 
lar relationship establishes the 
intensity of the jewel illumi- 
nation, this unit was produced 
to overcome the problem of 
light spots projected on the 
face. Maintenance provision 
is another feature of advan- 
tage. A special locking device 
holds the jewel securely within 
its housing, yet yields easily to 
toolless removal for lamping. 
Jewels come in amber, blue, 
colorless, green, ruby, white, 
and yellow. They can be smooth glass—frosted on the 
back only, frosted on both face and back, or diamond 
faceted. Mounting of the unit requires an 1%¢ in. dia. 
hole and panels may be up to % in. thick. Thinner 
panels are accommodated by spacing-washers. Drake 
Mfg. Co., 1713 W. Hubbard St., Chicago 22, Ill. 
(Continued on p. 224) 
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LOCK WASHERS STAMPINGS TREATING FLAT WASHERS 


DIAMOND Guas The 
ANSWER TO THE PARTS PROBLEM 


what you need...when you need 


them... plus engineering service! 


You name your parts problem... and the Diamond 
G man will be ready and willing to give you the 
answer. If you need lock washers, flat washers, 
heat treating of parts, spring stampings or any other 
small parts Diamond G service is at your command. 


Perhaps you are troubled with making a part for 
your new product—heat treating to close tolerances 
or getting a special washer. Then call in Diamond 
G. If we are not making that particular part now 
we will be only too glad to put at your disposal the 
services of our engineering development staff and 
the entire manufacturing facilities of our modern 
plant now specializing in small metal parts. 


In many plants throughout America Diamond G 
has helped show production engineers new ways 
to speed their output and improve their standards. 
Take advantage of this service now! Write for in- 
formation on Diamond G's complete parts service. 


hy 
5 


GEORGE K. GARRETT CO. 
D & Tioga Sts. Philadelphia 


DIAMOND G LOCKWA 
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AVAILABLE types, forms, sizes and related variations 

for those electric motors which the engineer-designer 

M © i ~ may specify for integration within his product are re- 
viewed on these pages each month by the editors of 


ELECTRICAL MANUFACTURING. 


What They Will Do Revised frequently, this two-way table covering the 


motor offerings of ELECTRICAL MANUFACTURING adver- 
Who Makes Them 
(Continued on p. 166) 


SINGLE PHASE 
POLYPHASE 
DIRECT CURRENT 
UNIVERSAL 
TORQUE 


Electric Co 
Gener al Motors ( orp 


Century Electric Co 
CGrocker-W heeler 
Electric Mfg Co 
Dek © Appliance Div 
General Motors Corp. 
Delco Products Diy 
Kleetric Motor Corp. 
Electric Specialty Co. 


Dumore Go 


Bodine Electric Go 
Burke Electric Co 


Alliance Mfg. Co. 
Barber-Colman Co. 
Black & Decker 


Baldor Ele« tric Go 


Miniature <1/50 ACD ABCD ACD : ACD 

Fract. 1/50-1 ABCDE | ABCD DE ABCE | ABCD ABC ACD | ABCDE_ 
Integral, 1-74» BC ABCE BC ABCE | ABCDE_ 
Large < 7's BC ABC, BC BE ABCE 


| HORSE. 
POWER 
- 


| Constant : ; A ABC ABCD BCDE | ABCE— BG ABC ABCE AG cp | CD | ABCDE 
Synchronous 4 AB AB B B RB - ABE | 
Varying ca : 4 ACD ACD BC BC BC CD : ACD | GD | ABCDE_ 
Adjustable ACD ACD BC ABC BC CD : ACD ACD ABCD _ 
| Two D A B AB B ACD AB 
Multi B AB B BE 
High _ | ACD ACD BCD ABC | BC ACD | CD | CD | ABCD — 
Reversing : : ABCD ABCD | BCDE | ABC | BC : ‘E | ACD | GD | AGD | ABCDE 


SPEED 


Split-phase ‘ 4 4 A 
Resistance-start : 4 
| Reactor-start 


Capacitor-start A A 


‘Capacitor } ; 4 A 
Series _ . AC. ACDE ACD CDE : ; ACD | CD 
| Repulsion _ 
’ | Compensated repulsion _ 
* | Repulsion-start induction 
Repulsion induction 
“Squirrel cage 
Wound rotor i 


“Shaded pole 
High cycle 


Normal torque, 
normal starting current _ 
Normal torque, 
_low starting current | K 
High torque, 
j low starting current \ B 


| High slip omer & . a B 


Low starting torque, 
___ normal starting current B B B 
Low starting torque, zi r | : 
low starting current | | A B B AB B 


Low voltage <110-220 | AC | | A | ABCGDE | ABCD | BCDE | ABCE | ACD | ABCE | ACD CD | ACD |("AnCDE 
AC 


ee 
2 ere jae fomeieees faateecece jaictnten | sent, | ebemeeee Lanes, | 
AG | ABC | A 

| A 


| ABCDE | BCDE | ABCE | BC | ACD | ABCE | ACD | Gp | acp | ABCDE 
AC |) ABC 


eed 
Splagh-proot | ABC || ABCDE | 
& | Explosion-proof ABG ABCDE | (AB | B_ "|ABGE | AGD |—__| | ABC 


OPERATING 
CHARACTERISTICS 
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You can get Auto-Lite wire and 
cable in a full range of sizes, shapes 
and materials. 


The conditions for wire and cable 
vary greatly. Auto-Lite can supply 
your needs and, when it is desirable, 
help you determine the wire or cable 
which will give you best results. 


Insulations of all types are avail- 
able including special developments 
like Auto-Lite’s Vega Chromoxide 
Enamel, an insulation of decided 
advantage where resistance to heat 
is of paramount importance. 


- 


For further information on your 
specific problem, write to 
THE ELECTRIC AUTO-LITE COMPANY 


Wire Division 
SARNIA, ONT. PORT HURON, MICH. 


Back the Attack—Buy War Bonds 


co tl amt Z 


ae 





TUNE IN “EVERYTHING FOR THE BOYS” STARRING RONALD COLMAN—EVERY TUESDAY NIGHT—NBC NETWORK 
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tisers permits ready reference to either power units or to 
the individual manufacturers of them. To use, merely 
select the basic character of the performance desired 


Motor Availabilities 


(Continued from p. 164) 


(note both main classifications and sub-headings) with 
due regard for the energy supply, as covered by the 
A, B, C, D and E key letters. 

Motor specifiers should have a working knowledge of 


(Continued on p. 168) 
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Leland Electric Go. 
Master Electric Go. 
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BEARINGS 





Rolled Bronze 
BEARINGS 


e Engineers and designers for the future, in search of 
high quality thin-wall bearings, will do well to consider 
Johnson ROLLED BRONZE. By virtue of the material used 
and our method of:manufacture, we are able to provide 
considerable resistance to pounding and to shock with 
excellent bearing performance and long bearing life. Any 





: : type of oil groove, slot of hole, can be incorporated, or the 

7" SLEEVE TYPE bearing can be serrated for graphite or ball indented to 

BEARINGS retain grease. 

ic saeteenn iene Also, Johnson ROLLED BRONZE is ideal for washers, 

= oe eee thrust plates, or a wide variety of flat pieces. 

——— Bronze ond Babbitt Bearings 

aC Stee! ond Babbitt Bearings It's an easy matter to determine if this type of bearing will 

iad Steel woo give you the performance you desire. Simply call in a 

—_ Selt-Lubriegting Bearings Johnson Engineer. Make full use of our more than thirty- 
lectric otor Bearings ° ’ ° ® . 

— ee ers five years’ exclusive bearing experience. As we make ALL 

ae ‘ oaers oon types of Sleeve Bearings we base our judgment on facts... 

r 7 free from prejudice. Can we be of service to you? 

BG 

oa Any Type 

- Any Size DISTRICT SALES OFFICES: Atlanta : Boston - Buffalo - Chicago : Cincinnati - Cleveland - Dallas 


~ 
C 


Detroit - Kansas City - Los Angeles - Minneapolis - New Castle - New York - Newark - Philadelphia 
Pittsburgh - St. Louis - San Francisco ° Seattle 


JOHNSON @® BRONZE 


ATS 7.0 Dee aes 
570 S. MILL STREET Wag NEW CASTLE, PA. 


SERVICE 
MARCH 1944 167 


Any Quantity 













itt tte} 





ING 








applicable WPB restrictions. See ‘“‘Standard Motors and 

Controls Will Take Stepped-Up Loadings,” November 

” oo 1942, p. 40 and “Motor Starters For The Wartime 

Motor Availabilities Product,” March 1943, p. 85. Specific inquiries regarding 
motor characteristics or availabilities should be referred 


to the individual manufacturers or to the Director of 
Reader Service, ELECTRICAL MANUFACTURING. 


(Continued from p. 166) 
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A little 








spring 
cant go along way 








So when you order spring 
washers specify the ones with 





long range of spring power ko 
> 


» 
fe tf 
Bere ter 


INSIST ON KANTLINKS—the big long- 
range spring washers that expand and 
compensate for inevitable wear of 
bolted parts....There is no substitute 
as economical on any assembly that is 
subjected to vibration. Short-range 
multi-toothed washers that bite in can 

not give you the wide expansion range 

of Kantlinks’ spring power. 

Furthermore, Kantlinks should be 
‘used with every type of nut, whether a 
regular standard nut or any one of the 
many fixed or locked nuts. For even if 


¢ 


the nut never budges on the bolt, all Let us send you samples—send de- 
other parts. of almost every bolted tails of your application. Test and com- 
assembly loosen sooner or later unless pare them on the same job with any 
an adequate size helical spring washer type of nut, or with any other type of 
is used to hold every part tight. washer. Kantlinks can't lose a real test. 

The parts will loosen because of bolt Try them for efficiency, economy and 
stretch, and frictional wear of metal on real safety. 


metal, burrs and flares, and because of 
pulverizing of paint, scale, and rust. 


This is war time—be safer with 
powerful Kantlinks. THE NATIONAL LOCK WASHER COMPANY 


KAN] [IN N the long-range Spring Washer 
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Write today for descriptive folder. 











WASHINGTON SAYS 


(Continued from p. 114) 










the total for any such producer for the year 1944 does 
not exceed 25,000 units. It is believed that this will 
encourage many small plants and result in additional 
production of as many as 500,000 batteries. 


















































Chrome Pigments. Because chromium chemical sup- | 
plies are critically short, chrome pigments have been | 
placed under a control order WPB has announced. | 
The new order (M-370) will assure adequate supplies 
of chrome pigments for military requirements, and pro- 
vide equitable distribution of the remainder to civilian 
industries, the Chemicals Bureau of WPB stated. The | 
order puts chromium oxide green and zinc chromate | 
under complete allocation effective February 1. The | 
other chrome pigments—chrome yellow, chrome green, 
chrome orange, molybdate chrome orange and.hy- | 
drated chrome oxide—are grouped, and purchase and 
use in the first quarter of 1944 are limited to 25 per 
cent of a user’s aggregate purchase of these pigments in 
1941. This is exclusive of orders of the grouped pig- 
ments for specified Government agencies, which are 
exempt from the restrictions of the order. Military 
uses of chrome pigments include camouflage and the 
_ ‘ prevention of corrosion on metal. Other industrial 
Wi uses are in printing, the manufacture of paints, coated 
fabrics and paper, in metallurgical applications, leather 
finishing and many other miscellaneous applications. | 


’ nn WEAR A 
CONDENSER ; Labor-Management Exposition. The War Produc- 


tion Drive Headquarters has announced a national 
Labor-Management Exposition to be held in the De- 
WA 1) partment of Commerce Auditorium in Washington, | 
ne D. C., February 28 to March 11, which it is thought 
will give impetus to the intensive campaign to increase | 
OMT ITA} production of war material by 25 per cent before the | 
TACKY OH ANNED end of 1944. The exposition will have two groups 
aL X of exhibitors. WPB and other government depart- 
ments will show their part in the campaign to increase | 
, 7 production, and several score corporations will demon- | 
VAUD E strate what their Labor-Management Committees are 


accomplishing so far. 


Production Board’s Conservation Division has just is- 
sued its eleventh “Material Substitutions and Supply 
List” which shows an easing of copper and steel. The 
report emphasizes, however, that “easing” applies 
rather to the raw materials than to facilities or man- 
CONDENSERS power for fabricating them. This official list carries 
some 450 materials needed in the war effort, arranged 


in three groups. Group I shows those whose supply 
| \\ D Tt S T M4 I A i is insufficient for essential needs, Group II those in ap- 

proximate balance, and Group III those in excess of 
CONDENSER CORPORATION essential requirements. Tin continues to be short in 
ee fe athe, Para supply, an exception to the general improvement in the 
supply of nonferrous materials. It is recommended 
that tin be used as little as possible in bronzes and 
plating. As groups, chemicals and plastics are some- 
| what tighter than on the previous listings, while tex- 
tiles and fibres remain about the same. Copies of 


Material Substitutions and Supply List. The War | 
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HEN it comes to easier reading, there is a 
world of difference between the blue print 

and the Black and White Print. For things shown 
“in reverse,” as on a blue print, are often confusing 
even to experts. That’s why so many industries pre- 
fer to use positive, right-reading Black and White 
Prints instead of negative, hard-to-read blue prints. 
If Black and White Prints cost a lot more than 
blue prints, they would be worth it. But they don’t! 
For count the savings you can make with BW 
Prints! You save time—because BW Prints are pro- 
duced so much faster than blue prints. You save 
paper —because BW Prints, made on sheets cut to 
the exact size of your tracings, require no trim- 


BRUNING ‘‘75-159-B’’ VOLUMATIC PRINTER-DEVELOPER 


* A complete, large volume machine requiring only one operator. 


* Patented vacuum separator roll separates tracings from exposed prints. 


* No plumbing connections—no bulky tanks or driers. 


Which print 


1s easier to read? 


ming. You save labor—because BW Prints can be 
produced in large volume with a single operator. 
You save current costs. 

The complete modern line of BW printing 
and developing equipment includes machines with 
capacities for every production need—large or 
small. These machines are so compact that ‘they can 
be installed in an office, or in a corner of the drafting 
room. No plumbing or special electrical connec- 
tions — no dangerous chemicals. Get all the facts 
from a Bruning representative. CHARLES BRUNING 
COMPANY, INC. 


BRUNING 


2281-339 


Since 1897 


NEW YORK + CHICAGO + LOS ANGELES 
Branches in 14 Principal Cities. Everything for the Engineer and Draftsman. 
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Issue No. 11 of Material Substitutions and Supply List 
may be obtained by applying in person at the Regional 


Hol TITE Office of War Production Board, or by writing on offi- 
cial letterhead to the Editor, Conservation Division, 
—Phillips — Room 2616 Tempo “D,” Washington 24, D. C. 


RECESSED HEAD | Controlled Material Orders. WPB has clarified 
SCREWS & BOLTS | rules governing changes in authorized controlled ma- 
> 2 z 


terial orders through the issuance of Interpretation No. 
10 to CMP Regulation No. 1. The interpretation 







os 5 
° te S Pay | chiefly concerns determination of when a change in an 
ro Savings / authorized controlled material order constitutes place- 
e /O ment of a new order and when it does not. It is im- 


IME cre | portant for producers to know when a change consti- 
Sau ay Fir Fs Sic tutes a new order so that they may be in a position to 

a | adjust their production schedules of controlled materials 

ys accordingly. Generally, any change in a customer’s 
| order constitutes cancellation of the earlier order and 
| placement of a new order on the date of the change, 
if (but only if) the change necessitates alteration of the 
producer’s production schedule to a point which would 
interfere with production. In illustration of this gen- 
eral rule, the interpretation points out seven specific 
cases. These rules which are set out in Interpretation 
No. 10 to CMP Regulation No. 1 as amended January 
| 10, 1944, supersede Interpretation No. 12 of CMP 
Regulation No. 1 and CMPL Letter 414, which are 
revoked. Where changes constitute placement of new 
orders, the acceptance or rejection of the new order 
and its place in the producer's schedule shall be gov- 
erned by conditions existing at the time the changes 


Pe 


Yes, HOLTITE- 

Phillips Screws and 
Bolts cut assembly time an 
average of 50% with a comparable saving 





in cost. Now the accepted, time-proven 
fastening practise in all_plants striving for 
smooth, uninterrupted production, these 


commen) commer) canta 
com) CI afm 


modern recessed head screws and bolts 
provide many additional advantages and 
improvements. Power drivers can be used on more jobs 


. « - Pilot holes eliminated for stronger fastening . . . Easy are received by the producer. 
driving in difficult positions and angles . . . Fewer screws WPB also announced recently that in event of con- 
required, or smaller sizes used: on same operation. Othe Hict between production and delivery schedules under 


definite advantages are obtained from HOLTITE-Phillips the Controlled Materials Plan and delivery schedules 


Siitiniiliens dy bI d d d under General Scheduling Order M-293, the delivery 
ee ee ie ee oe eee PICU” sequence called for under the General Scheduling Order 


tion."Specify HOLTITE on your next order. shall control. The Controlled Materials Plan schedules 
production and delivery on the basis of materials made 

available for production of finished products, while the 

General Scheduling Order provides delivery schedules 

in the case of critical products that need special treat- 

\s ment as a result of production difficulties caused by 
a shortages of facilities or labor or other factors. Reso- 
lution of such conflicts is provided for in Direction No. 


45 to CMP Regulation No. 1. 






equipment and facil- 
ities for producing 


Reanbel oaste end Rough Diamonds. The revision of forms required 


fastenings, we can from persons dealing in rough diamonds has been an- 
efficiently meet any nounced by the War Production Board. The changes 
requirement, exact are in line with the WPB policy to lighten paper work, 
to specifications. | ere ek : as Pee 
Send blueprint, spec- but the move represents no relaxation in existing con- 
‘ ry . = ° 
ifications or sample. trols. Reports on stocks on WPB Form-749 now will 


be required only from persons having a total stock of 
250 carats or more, and will not be required from ulti- 
mate consumers. Another change in this quarterly 
report is the elimination of the requirement to furnish 


records of sales made during the quarter. Reports of 
sales on WPB Form-751 now will be required only 
from sellers of 25 carats or more of diamonds and 100 


carats or more of bortz, the lowest grade of diamond, 


usable only for crushing. WPB Form-750, on which 
are reported small sales and imports, has been’ changed 


to conform to the changes made in WPB Form-751. 
New Bedford, Mass., U.S. A: BUY MORE BONDS 
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FLEXIBLE VARNISHED OIL 
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EXTRUDED TUBING: 


resistant to sub-zero temperature 


Ye dase go : 
3 





VARNISHED GLASS TUBING 


resistant to extremely high heat 


MARKERS 


VARNISHED TUBING @ SATURATED SLEEVING 


New products, processes and equipment 
have already made their appearance as 
the result of the scientific advances induced 
by the intensified war demands; the picture 
is clear in requiring greater advances in 
functional efficiency. 

TURBO engineers and technicians are 
abreast of the new developments, designs 
and improvements. For example, the 
“flash” point of TURBO Tubing, already 
high, is being forced to ever higher levels. 


This means increased protection from com- 
bustion hazards—more essential even than 
“slow” burning. It means the fire never 
gets a chance to start. Conversely, em- 
brittlement temperatures—the antidote to 
cracking—are being constantly lowered. 
TURBO looks ahead. 
x * 7 
Write for sample board and list of standard 


sizes. It’s a ready reference and handy 
gauge—free without obligation. 


SP) WILLIAM BRAND and CO. 


276 FOURTH AVE., N. Y. ¢ 325 W. HURON ST., CHICAGO, ILL. 


MANUFACTURERS OF MICA PLATE, 
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BLOCK MICA, VARNISHED TUBING & CAMBRIC 
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SIX MONTHS’ TEST PROVES 


Boots Nuts Eliminate Periodic Tightening 


“The sample Boots Nuts which in plain nuts are not satis- 








you supplied have now been in tory unless a lock washer or 
use on several of our vehicles, 
both light and heavy, for a 
period of six months. 

We selected two difficult 

for their application, drive shaft 
saiennel helen flanges and 
chassis spring U-bolts. At these 


jamb nut is used to hold them. 
ven so, they require periodic 
tightening. The Boots Nuts in 
use have not required any at- 
tention since they were in- 
stalled.” Signed, 


United Parcel Service 
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A portion of the 2900-truck fleet of United nae Sue cette 
serving 16 metropolitan cities. 

HIS report of a test made by 

the country’s outstanding con- 
solidated delivery company, operat- 
ing in sixteen cities, is a clear-cut 
indication of the economies that 
Boots All-Metal, Self-Locking Nuts 
will effect in the transportation field 
after victory. 

One piece, all-metal, Boots with- 
stand the corrosive action of oil, 
water and chemicals. There’s noth- 
ing to dry out, crack or shrink. 
Also, Boots Self-Locking Nuts can 
be used over and over without 
accelerated locking loss. 


SELF-LOCKING NUTS NUTS 


‘Boots Aircraft Nut Corporation - General Offices, New Canaan, Conn. 


The ALL-METAL lock Is built in here 


ROL-TOP. This style nut, now 
used on all types of aircraft en- 
gines, is the type of Boots All- 
Metal, Self-Locking Nut men- 
tioned in the above letter. . 
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These changes were made effective by amending Gen- 
eral Preference Order M-109 which also contains a 
new provision prohibiting sales of industrial diamonds 
for cuttable uses except with WPB permission. 


Small Business Concerns. The War Manpower 
Commission has called on its Regional Directors to 
assist the Smaller War Plants Corporation in stimu- 
lating the letting of subcontracts with the double motive 
of aiding small business concerns and of making a fuller 
use of the country’s labor. The Regional Directors 
have been instructed to furnish the Regional Repre- 
sentatives of the Smaller War Plants Corporation lists 
of plants demanding more workers in critical labor 
market areas in their region. They were also told to 
arrange with the Regional Directors of the Corporation 
to have its representatives inspect each of those plants 
to determine what parts, if any, of the plant’s produc- 
tion could be satisfactorily subcontracted. WMC ex- 
plained that it too is interested in the subcontracting of 
as much production as possible by firms located in 
critical labor market areas to those located in areas 
where labor is more plentiful. 


New Wage and Hour Manual. A comprehensive 
guide to wage and hour controls is provided by the 
1943 Wage and Hour Manual, published by the Bureau 
of National Affairs, Inc., Washington, D. C. Included 
in the volume’s 700 pages are more than 1,000 rulings 
and interpretations relating to wages, salaries; and 
hours of work. By means of frequent cross references 
and editors’ notes, these rulings are correlated with 
others in both the new manual and the 1942 edition of 
the same series. Following the general style of earlier 
editions, the 1943 manual is divided into four principal 
parts. Part I includes all changes made since March 
1942, in controls under the Fair Labor Standards Act. 
Parts II and III contain similar material under the 
Public Contracts Act and a group of miscellaneous 
Federal statutes relating to wages and hours. Part 
IV contains the text of all statutory and regulatory 
material, as well as analytical articles on wage and 
salary stabilization, premium pay regulation, and the 
minimum wartime workweek. The manual is priced 
at $7.50 per copy. 


Some War Production and Research Facilities to 
Guarantee the Peace. Charles E. Wilson, executive 
vice chairman of the War Production Board outlined 
before the Army Ordnance Association recently a “con- 
tinuing”’ program of peacetime preparedness by gov- 
ernment and industry to guard against future repetition 
of the handicaps which confronted this country at the 
outbreak of the present war. Mr. Wilson’s plans calls 
for retaining a part of the existing war production fa- 
cilities, including some Government-owned plants, with 
research staffs, so that in an emergency the problem 
will be only to increase production of equipment al- 
ready developed and approved. The program, he pro- 
posed, should be the responsibility of the Federal Gov- 
ernment, initiated and administered by the executive 
branch thereof. 

Another speaker, Col. I. A. Duffy, legal chief of 
Army Ordnance, advised the meeting of how his de- 
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of We at Wesche like to get at the very nature of any your particular product requirements. Outline your prob- 
ier motor problem. We like to get on the machine designer's lems, including such data as: 

pal | side of the table and discuss his problems with him 
rch openly and critically. 
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1. Torque in inch-pounds or foot-pounds. 
2. Particular mounting requirements. 
We believe that foresight and planning to a machine's 


particular needs—rather than trial and error—prevents 3. a number of operations per minute, 
many a machine breakdown. Intelligent motor planning . ; 


may take a little longer today—but it will save precious 


ind | days delay on vital war production at some future date. 
the 


ced 


Required to stall? For how long? 
Does motor reverse? Same torque in both directions? 
Now is not too early to plan for the future. Welco Preferred motor shaft length and diameter. 


engineers will be available for post-war consultation on 


Pee FS 


Kind of current—volts, phase, cycles? 


The B. A. WESCHE ELECTRIC CO. 


1628 VINE STREET CINCINNATI 10, OHIO 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Ask for design help. 
Item illustrated is a 
"“ . fey of hi h no 
samples are available. 


ROCRESSIV 


44 NORWOOD ST. 








Too Complicated? 
Not For COLONIAL 


It is interesting to go through Colonial factories 
and see the great variety of porcelain shapes being 
made. You wonder how these pieces, many of them 
quite complicated, could have been made to such exact 
specifications and with such uniformity. 

Colonial engineers, molders and other craftsmen 
plus modern equipment provide the answer. They pro- 
vide the reasons, too, why Colonial has long been a 
leading supplier of porcelain to the 


ene electrical industry. 
olonia A 
The Colonial Insulator Co. 


PORCELAIN 937 Grant St., Akron, Ohio 
Chicago Office: 1706 Fullerton Ave. 
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partinent is now organized for termination of war con- 
tracts, but added that speedy results depend to a large 
extent on prompt filing of termination claims by in- 
dustry. Col. Duffy said that Ordnance already has 
terminated more than 6,000 contracts of which 4,500 
are completely settled and 1,500 are still in the process 
of termination. In 1943, Ordnance handled 85,000 
new contracts. 





METAL CLEANERS 





‘Continued from p. 130) 


on any but a general basis such as continuous or discon- 
tinuous. In the discontinuous machines, the work is 
placed in a tunnel, or cabinet, where it is successively 
sprayed with the cleaner and the rinse. In some cases 
provision may be made for three or more operations 
such as wash, rinse, pickle, rinse. In this type of wash- 
ing machines, the work remains stationary while being 
cleaned properly. 

The continuous machines, which are more elaborate, 
are equipped with some type of conveyor by which the 
work is carried automatically through the different 
cleaning stages. <A typical three-pump machine for 
alkaline cleaning may provide the following sequence, 
as an example. 

Wash with hot alkaline solution 
First hot water rinse 

Second hot water rinse 

Dry with hot air blast 

A special washing machine intended for handling 
various large drawn hollow’ parts’ provides for 
cooling, pickling, rinsing, neutralizing and drying be- 
tween each draw after annealing as well as for the 
final cleaning. An overhead conveyor carries the work 
in successive stages through the different processes and 
delivers the cases, ready for the following phase, or 
for loading, onto the charging table. The cases are 
carried in baskets which are automatically rotated dur- 
ing and after each dip. 

Brass, copper, and stainless steel are often discolored 
by the heat treatment to which they are subjected and, 
if these products are to be finished by the application 
of a coat of transparent lacquer, it is essential that these 
stains be removed. In other words, heat stains must 
be considered as dirt and treated accordingly. 


SPECIAL TREATMENT FOR ALUMINUM 
| ( )X the preparation of aluminum as a final finish, 


there are a number of proprietary compounds all of 
which will produce a surface that is pleasing in ap- 
pearance. When exposed to the weather, these finishes 
will accumulate oxide and a dirt film which, if allowed 
to remain for any considerable time, will become heavy 
and pitting of the surface may result. Such surfaces 
must be kept clean and care should be exercised in the 
selection of the cleaners. Acids should never be used 
on aluminum surfaces since they have a tendency to 
cause discoloration. Neither should soaps or cleaning 
agents containing strong acids or alkalies. While such 
agents will clean the surface, they will also set up 
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HINK what it would mean to be able 
te turn a production-line soldering job 
over to a tube...a tube that didn’t tire, 
but did its work more quickly, more accu- 
rately, and with less solder waste than even 
the most expert solderer could possibly do 
manually. 

While it isn’t possible to do every solder- 
ing job electronically wee. enough prac- 
tical applications already exist to make it 
well worth your while investigating. 

We did, at RCA, and here’s one example 
of how it paid out: 


Among the many things we make are oil- 
filled radio condensers. Their metal lids 


‘ must be soldered in place to provide sealed 


oil-tight units. We used to have to do this 
by hand, using a gas flame for heating. 
Production was at the rate of 100 condensers 
an hour. But now a conveyor belt passes the 
condensers between two inductors in which 


current from a radio-frequency generator, 
powered by RCA electron tubes, is flowing 
...and the soldering is done automatically 
and very much faster. With 4 kilowatts of 
r-f power, the conveyor belt can now deliver 
2500 condensers per hour, or about one 
every 14 seconds! 


If you need to pre-heat wood or plastics 
for molding, or case-harden, anneal, or 
join metals, bake paint, tack plywood, seam 
thermoplastic fabrics, dry textiles, or solder 
parts or assemblies on a production line, 
it may be that electronic heating can pro- 
duce for you a superior product, and a 
substantial saving in time. 


RCA has a wide range of tubes for these 
and many other industrial uses. Our engi- 
neers will gladly sharé with you the tube 
“know how” that makes their application 
practical today. For the Magic Brain of all 


electronicequipment isa tube, and the fountain- 








BUY MORE WAR BONDS 


head of modern tube development is RCA. 


May we mail you our illustrated booklet 
Electrons in Action at RCA? Write Room 


77, RCA-Victor Division, Rapto Corpo- 
RATION OF AMERICA, Camden, New Jersey. 


RADIO CORPORATION 
OF AMERICA 








Littelfuse Ad- |i Cutaway view of Littelfuse Extractor 
vances .include VE Post No. 1075. 3 A G for radios, etc., 
lectric weld- [ff b exemplifies new construction, with side 
pag ‘et S80 terminal electrically welded. 


ao 8 iu 


\ b EXTRACTOR 
\ POSTS 


Electrically welded side terminals made integral with 
inside of the shell insure better conductivity. Strength 
for added resistance to severe vibration, and ease of 






fuse handling are other factors. Illustration and cuta- 
way above show body of molded black bakelite, in- 
sulating and preventing corrosion and shorts—posi- 
tive Fuse Grip permitting full visual shock-proof in- 
spection—knob that pulls and holds fuse— Special 
Grip that prevents fuse from dropping out. Fuse can 


be taken from knob only by hand. 
Illustrated at top: No. 1075 for 3 A G fuses for radio 


and other current. Furnished finger-operated, also 
screwdriver-operated (Underwriters’ Spec.) No. 1087 
similar type for 8 A G fuses. 


AIRCRAFT and OTHER LITTELFUSE TYPES 





4 A G Screw- 

driver operated 1245 

(Underwriters' Finger Front For Hi-Amp 
Spec.) operated. mounted. Elements. 


lai RE ER i Ren teen 


Send for B/P and Engineering Data—Ask for Samples 


ell LFUSE Incorporated 


3 Ong St., El Monte, Colif 4743 Ravenswood Ave., Chicago 40, Ili 














oxidation leading to pitting. Use only such aluminum 
cleaners as are recommended by the makers especially 
for aluminum cleaning. 

A special aluminum alloy, made by bonding a layer 
of high purity metal, or special aluminum alloy, to the 
surface of the base aluminum or alloy until it becomes 
an integral part thereof is largely employed in aircraft 
coristruction. For this a special cleaner is prepared, 
the action of which is that of dissolving the accumulated 
film and oxide rather than that of abrasion. This is 
applied sparingly with a soft cloth. If the surface is 
then polished by hand with a soft flannel, a bright and 
lasting finish is secured which provides a transparent 
film of protection. Such a polished surface should not 
be painted over as the film will prevent adhesion of the 
paint but the protective coating may readily be removed 
by a thorough cleaning with a solvent such as lacquer 
thinner or the like. 

In the process of arc welding there often occurs 
spattering and throwing off of nodules which make an 
undesirable deposit and require removal from the fin- 
ished surface. It has been customary to use various 
types of liquid soaps, oils and varnishes to protect the 
surface against this spatter which resulted in disagree- 
able odors and smoke upon exposure to the heat of the 
arc. Special washing with solvents was also entailed in 
order to remove this spatter and to put the surface in 
suitable condition to receive the final finish. There has 
recently been developed a special protective compound 
the use of which eliminates these objections. 

This compound, in liquid form, is applied to the sur- 
face to be welded and for a sufficient distance around 
the seam to cover the metal to the extent to which 
spattering may be expected to reach. During the weld- 
ing operation, the compound in the seam fuses with the 
molten metal and removes all oxides and impurities. 
Laboratory tests have shown that the tensile strength 
of a weld so treated is appreciably increased. 

After the welding is completed, surface oxide and 
the residue of the compound may be readily removed by 
wiping with a damp cloth, leaving the surface spotless 
and spatter-free ready for the application of paint, lac- 
quer or other finish. When multi-pass welds are made, 
the compound should not be wiped off until the final 
pass has been completed. 


Among those organizations active in the field of metal cleaners 
and including those providing data used in this discussion are: 
Alrose Chemical, Aluminum Co. of America, American Chemical 
Paint, Colonial Alloys, Chas. Cooper, Cowles Detergent, Darco, 
Detrex, Diversey, E. I. du Pont de Nemours, Egyptian Lacquer, 
Enthone, Frederick Gumm Chemical, Hanson-Van Winkle-Mun- 
ning, Lignum Chemical Works, Maas & Waldstein, MacDermid, 
Magnus Chemical, Nu-Steel, Oakite Products, Park Chemical, 
Pennsylvania Salt Mfg., Philadelphia Quartz, Rumford Chemical 
Works, Rust-Foe, Geo. W. Smith, Turco Products and Warner 
Chemical companies. 


MULTI-SPEED MOTORS 





(Continued from p. 96) 


we again produce consequent poles to get the low speed 
but this time we actually impress a 16 per cent greater 
voltage across each turn of the winding on low speed 
than on high speed. This results in a higher low speed 
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UNDER AVY TRYING CONDITION 








UP A MOUNTAIN IN A TANK 


HURTLING THROUGH SPACE 
IN A FORTRESS ------ 
SPECIAL 25 AND 50 WATT 


WITHSTANDING THE GRUELLING PACE OF A WAR PLANT - - - 


DeJur wire-wound potentiometers, in any assignment, 
fulfill their tasks capably and satisfactorily. The new 
line of these potentiometers covers a wide range of 
applications, for present and future use. Write for SPECIAL 
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your copy of our "Special Bulletin”, just off the press. 
‘my 
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Amphenol data 
sheets containing 
a complete listing 
of all Amphenol 
A-N Conduit Fit- 
tings and conven- 
ient assembly 
charts are avail- 
able. Request 
your copy today. 


Amphenol builds conduit fittings 
in accordance with Army-Navy 
specifications AN-9534 and AN- 
W-C-591 for use with flexible, 
synthetic covered flexible, rigid 
conduit and all types of cable. 

The Amphenol A-N Conduit 
Fitting line is extensive—fittings 
are available from stock to prop- 
erly join connectors to the con- 
duit and to provide runs, turns, 
couplings, and other fitting ar- 
rangements needed in the com- 
plete installation. Fitting sizes 
correspond to all standard con- 
duit specifications. 


AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS 
IN CANADA 
AMPHENOL LIMITED « TORONTO 


torque in relation to the high speed torque than is 

produced in either the variable torque or constant 

torque motor. Fig. 4 is identical to Fig. 5 if leads 
TS and T7 be connected. 

Motors wound with two or three separate and dis-] 

tinct windings, each having a different number of poles, 

will have two or three} 

= speeds. If a motor is wound 

with two distinct windings, 

each of which is connected 

for two speeds a four speed 

motor will then result. One 

winding with the proper 

Fig. 5 connections for a two speed 


Speed a : a Open 
Low ¥ = (¥ 
High _ TS 11,T2,T3 
motor and a second winding for a single speed motor } 
will produce a three speed motor. 
Some fan and similar applications are powered by | 
three phase motors that have a variable voltage im-} 
pressed on their terminals. Such a potential may be 
the result of the use of reactance coils, regulators or 
transformers. The use of two single phase auto-trans- 
formers connected in open delta with a tapped winding 
has been used on some motors produced in the past. J 


SOME RECORDING MEDIA 


(Continued from p. 101) 


moving coils of the measuring element. They are 
available in a number of different winding and connec-4 
tion types and for portable or stationary mounting. ¥ 
One instrument of this class is so sensitive that it comes 
to full scale on 1 ma. 


SECTOR AND PINION 


MONG the simplest amplifying linkages is the 
A sector and pinion combination. When the move-4 
ment of the measuring element is not uniform about 
an axis, as in the case of a Bourdon tube or a metallic J 
bellows, the measuring element is connected to the sec- ] 
tor through a lever which is pivoted in such a way that J 
the position of the fulcrum may be changed. Thus J 
the effective radius of the sector may be changed in the 
calibration of the instrument, thereby changing the 
amplitude of movement of the pen-arm connected to § 
the pinion. 

When the measuring element consists of a motor 
which is actuated by changes in the direction and am-J 
plitude of the quantity being measured, the pinion may 
be connected to the motor shaft and the sector to the§ 
pen-arm. The motor may make several revolutions 
while the pen-arm travels over a relatively short are. 

Under certain conditions, especially when compensa- 
tion is either unnecessary or is accomplished before the 
instrument, the pen-arm may consist of a simple lever, 
pivoted at a convenient point and connected directly to 
the measuring element. The point of connection of the 
measuring element with respect to the fulcrum depends} 
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itd 8 Westinghouse All-Purpose 
A ae A-C Controls 
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Postwar reconversion will bring important 
control problems—you’ll need all-purpose con- 


trols—and you’ll need them quick. 

Westinghouse is ready NOW to help you solve 
these problems—with a complete family of A-C 
Controls, a few of which are pictured here. They 
offer the maximum in flexibility of application 
and ease of installation. 


Y 


Start now to anticipate your postwar control 
needs. For your assistance, Westinghouse has 
compiled a complete new volume of Control 
Buying Data (Catalog 7000). Get your copy 
today from the nearest Westinghouse district 

Nib office (distribution will be made from district 
offices only—no mailings from Westinghouse 
headquarters). -Westinghouse Electric & Manu- 


facturing Company, East Pittsburgh, Penna. 
J-21307 


Westinghouse @ 
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mainly on the polarity of motion desired—reverse or 
| forward motion with respect to the actuating element. 
| When it is necessary to adjust the calibration of the 




























instrument independently of the measuring element, the 
compound lever may be used. Here, the pivot or ful- 
crum is arranged to be adjustable either in accordance 
with the movement of a compensating element or 
by manual operation. 

When the adjustment is to take place continually 
under the influence of ambient conditions by means of 
an integral element, this element is connected to the 
fulcrum of the pen-arm linkage so that movements of 
the compensating device will lengthen or shorten the 
leverage of the linkage which is connected to the pri- 
mary measuring element and thence to the pen-arm. 
For example, in some recording pyrometers, where the 
recorder is located at considerable distance from the 
source of the heat being measured, it is necessary to 
compensate for ambient conditions of temperature. 
One recording thermometer uses two spirals which are 
connected to the pen-arm through a compensating link- 
age so that the movement of the compensating spiral 
caused by the ambient temperatures offsets the in- 
creased movement of the measuring spiral caused by 
the same ambient temperatures. 


















YEARS OF 
SPECIALIZED EXPERIENCE 









A VISIBLE INDEX 


HEN a recording instrument is equipped to 
control a process, it is desirable that there be 
| some form of visible index for setting the operating 
| point. This often takes the form of a pointer, the tip 
of which lies on the same path on the chart as the re- 
cording pen and which may be set by an index knob 
located conveniently. When the process condition 
which is being recorded is normal, the pen-arm is super- 
imposed on the index arm and no controlling action 
takes place. However, when the pen-arm position 
changes with respect to that of the index arm, a con- 
trol valve is opened or closed in proportion to the 
“4 ~ FLUCTUATION movement between the two arms in such direction as 
. -— eer epg oS egy to bring the condition back to the set operating point. 
Ae 4D UCED This is accomplished through a differential linkage be- 
tween the pen and the index arm, so that the index 

arm may be set independently of the pen-arm. This 
setting operates a valve which is brought back to its 


a = “AMPERITE | normal setting when the pen-arm catches up with the 
Spempna ee index arm. 


WI Oe Sete : ; i 
- PEGULATORS. 1en quantities involved in continuous processes are 


to be recorded over extended periods it is necessary to 
use the continuous strip type of recorder. Because the 
chart passes over a roll at the top of the instrument, 
it has been found convenient and desirable to cause the 
recording to take place at the top of the chart. This 
makes for complete visibility of the recording. Some 
continuous strip instruments use substantially the same 
recording movement for this purpose by mounting the 
mechanism so as to move the pen in the horizontal 
plane instead of the vertical plane. This is particularly 
true in the case of certain instruments having direct- 
connected pen-arms, where the pen is moved by the 
rotation of a sensitive galvanometer coil. 

In the majority of continuous strip recorders, the 
pen is moved over the chart by a mechanism quite dif- 
ferent from those previously described. These mecha- 
































eee Sm | er ett rte mm me 


lio ( 


4 

Hey 

iH AMPERITE € BieE ME taelelel*s 
} 
. 





ELECTRICAL MANUFACTURING 


eZ 
1e 
1e 
1- 


or 


vw 


eon w 


oo oO Mn @.' &® CO 


a 


© 


e 


rE Se er rm eee ee eee 


} 
t 
} 


i 


& 





P.R.MALLORY & CO. Inc 


ALLOR 





The eyes and ears of Uncle Sam’s 
anti-aircraft guns are contained in 
an elaborate electrical control appa- 
ratus that follows and aims at fast-moving 
targets. That apparatus must be accurate to 
the nth degree—and, of course, it is. 


To obtain such accuracy, the manufacturer 
of this “electrical bird dog” consulted 
Mallory. For when it came to selecting the 
right metal for the sliding contacts, he knew 
that Mallory experience would serve him well. 


It did—and it does. Today, Mallory D-58 
—analloy with unusual metallurgical proper- 
ties and excellent electrical conductivity — 
is helping to bring down enemy war birds 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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all over the world. It operates 
smoothly and efficiently with a mini- 
mum of resistance. It has a slow 
rate of wear, and it can stand the gaff 
over protracted periods. 


When you are designing relays, circuits, or 
any other electrical equipment requiring 
contacts of long life and high efficiency, 
Mallory “know how” can be of tremendous 
assistance. Bring your problems while the 
work is still on the drawing board. Here, 
competent metallurgists will quickly analyze 
your requirements...recommend the right 
kind of alloy for the right kind of contact 
... answer your questions with accuracy 
and speed. Consult Mallory. 
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ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL PARTS 
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SOLDERING 
IRONS AND 


SOLDER Pots 


Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-preducing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


An Iron for Every Purpose 





Drake Soldering Irons 
and Solder Pots are 
available now with 
an AA-5 of better 
priority rating. Write 
now for Itustrated 
Folder. 





DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 
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An outstanding tube in 
the famous CETRON line 


®@ Continentol's CE 872A is designed to meet rigid Army and Novy specifications. It incorporates numerous 
improvements in des end processes which insure EFFICIENCY . .. RUGGEDNESS LONG LIFE 


®@ Detoiled specificctions ore given in Bulletin 117-A which will be sent on request. We cre able to make 
prompt delivery on sotisfactor:'y rated orders. 


CE iterate ys 





ic) 2 | ae wees 





| 
| 
| 


nisms serve not only to move the pen over a longer 
path than may be practicably accomplished by other 
means, but also provide rectilinear movement instead 
of circular movement. There are a number of ways in 
which a pen may be moved linearly with respect to 
the chart. 
slide are perhaps the most commonly used. 

The lead-screw type of movement may be likened 
somewhat to that of a precision lathe, where the pen 
takes the place of the cutting tool. Rotation of the lead- 
screw is caused by a motor controlled by the measur- 
ing instrument, the motor being reversible. In one in- 
strument of this type, a Wheatstone bridge is thrown 


Of these, the lead-screw, and the belt-driven 





YLINDERS offer convenient recording areas for 
short time charts. This sound analyzer produces 
markings parallel to the axis of the cylinder. 


out of balance by a change in the quantity being 
measured. The bridge is automatically rebalanced by 
the motor, which in turn rotates the screw and moves 
the pen to its new location. Another recorder uses the 
contact principle, where contacts on the pointer of a 
galvanometer indicate the direction and amplitude of a 
change in a quantity. 
in a direction to open the contacts and continues to 
rotate until this is accomplished, whereupon it stops, 
and no further movement of the pen takes place until 
another change. 


The motor is caused to rotate 


In the belt-driven type, the pen rides on a track and 
is moved somewhat the same as a typewriter carriage, 
hut differs therefrom in that motion takes place in 
either direction as dictated by the character of the 
change in the quantity under consideration, and with- 
out loss of motion. This is accomplished in one re- 
corder by a belt or cord which passes over a pulley 
operated by a reversible motor and has its ends fas- 
tened to opposite sides of the pen-carriage. As in the 
lead-screw operated pen-movement, the motor is con- 
trolled in direction and duration of rotation by the 
measuring element, through the medium of a_ bridge 
connection or by means of contacts. 


CIRCULAR AND STRIP CHARTS 


HARTS for use with graphic recording instru- 

ments are usually either circular or in the form 
of a continuous strip, which is carried on a roll and 
moved past the recording pen by means of cogs on the 
feed roiler. In the circular or disc-type chart, the 
lines are necessarily curved in at least one axis, which 
may be called the polar axis, since the axis normal to 
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TAYLOR TALE 


ARC CHAMBER PARTITION 
The orthodox way to manufacture the arc chamber 
partition, shown above in actual size, is to slice it 
from a rectangular, vulcanized fibre tube. Taylor 
forms it from a sheet—at a great saving in cost. 
Whatever your problem may be, if you think 
Laminated Plastics might help you to solve it, the 
smartest move you can make is to Take it to Taylor. 


In the production of laminated plastics, the same raw materials are available to all manu- 
facturers. The difference in the quality of the finished product arises out of the skill, the know- 
how, the talent of the manufacturer. His brains and equipment are the variable factors. 


Here at Taylor, in the industry's most modern plant, Vulcanized and Phenol Fibre are 
made by the Verifibre Process—Taylor’s name for quality control. Here, too, skill and 
inventiveness combine to improve manufacturing processes and simplify production, 
resulting in better products, more economically produced. The arc chamber partition, 
illustrated at the left, is a typical example of Taylor talent. 


Present restrictions by WPB make phenol even more difficult to obtain than metal. But 
if you have a project that’s vital to the war, our engineers will be glad to discuss it with 
you. We'll make every effort to obtain the necessary raw materials and fo fit the 
production of your part into our near-capacity schedule. 


TAYLOR FIBRE COMPANY 


SHEETS, RODS, 


MARCH 1944 


NORRISTOWN, PENNSYLVANIA 
OFFICES IN PRINCIPAL CITIES 
PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 


LAMINATED PLASTICS: VULCANIZED FIBRE ¢ PHENOL FIBRE 
TUBES, AND FABRICATED PARTS 
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use CHROMALOX 


ELECTRIC HEATING UNITS 


MELTING HEAVY 
GREASE, WAX, LARD 


Remove cover of drum. 


Place Chromalox BLC-2 immersion 
heater on top of congealed substance. 


Heater will melt its way down through 
the substance, quickly liquefying en- 
tire contents of drum. 


Use 55 percent of listed 
wattage rating to 
avoid all chance of 
overheating the 
material. 


Unit being portable 
may be used on a 
number of drums 
successively. 


THINNING HEAVY OIL 


Insert flange type Chromalox immersion heater 
through hole in side of tank near outlet. 


Bolt to gasketed companion flange on outside 
of tank. 


Or, weld circular tapped 
boss to outside of tank 
and use immersion heater 
of screw plug type. 


Heaters for this purpose 
have watt density of 16 
to 18 watts per square 
inch, to avoid charring or 
overheating. 


THINNING ASPHALT AT 
THE TANK OUTLET 


Insert and weld a capped section of 4-in. pipe 
on each side of tank outlet. 


Mount Chromalox strip 
heater in each pipe, with 
clearance between heater 
and pipe wall. 

Screw cap on outside end 
of pipe section, drilled to 
admit lead-in wires. 

This arrangement gives 
even, controlled heat, 
with no danger of char- 
ring asphalt. 

There are many other ways to meet the problems above with 

electric heat. If you have a specific heating job, call on the 


expert aid of our engineers. A rough pencil sketch facilitates 
matters. Chromalox catalog mailed at your request. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Bivd., PITTSBURGH 8, PA. 
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the pen-arm is circular. The other axis also is curved, 
in charts for most instruments of this type, the curva- 
ture of the axis being that of the arc which the pen 
traces. The most obvious thing about this type of 
chart is that the abscissae are crowded near the center 
of the disc, while at the edge they are spaced more 
widely apart than is necessary. 

Those charts which have curved abscissae are used 
on instruments employing a pen at the end of a swing- 
ing arm as the recording element. Obviously, the de- 
gree of curvature is decreased by increasing the dis- 
tance between the pivot and the pen of the swinging 
arm, Some instruments, however, provide for obtain- 
ing straight abscissae by moving the pen between the 
inside and outside of the circular chart along a track 





ECORDING of time intervals upon a small 
diameter, short length, cylindrical chart is part 
of the function of this electronic watch timer. 


by means of a metallic tape or some similar mechanism. 
One recorder uses a metal tape which passes over a 
pulley near the center of the disc and is arranged so that 
the tape not only moves the recording pen but also 
turns an indicating pointer which sweeps around the 
periphery of the disc which is calibrated to correspond 
with the graduations on the chart. By this method, the 
instantaneous readings may be observed from a dis- 
tance, since the indicating numerals are relatively large. 

By using a chart in the form of a continuous strip, 
the coordinates may be made rectilinear as in common 
graph paper. For recording on this type of chart, the 
pen is caused to move from side to side over a straight 
path by means of leadscrew or by a stretched cord as 
has previously been described. The recording area of 
a chart of this type is greater than that of a circular 
type chart for use in an instrument of comparable size, 
since the swinging arm can traverse but one-half of 
the disc at a time. Also, processes of a continous na- 
ture may be recorded over periods exceeding 24 hr. 

When the pen is to be direct-connected to a gal- 
vanometer or other actuating element having a rotary 
motion, and used for recording on strip-form charts, 
the chart to be used consists of straight ordinates and 
has the abscissae curved to correspond with the arc of 
the path traced by the pen. In this case the ordinates 
are spaced in proportion to the sine of the angle of pen 
swing, and are therefore crowded but very little at each 
side of the chart, provided that the maximum included 
angle of swing is not greater than 90 deg. 

Among recent improvements in recording instru- 
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BALANCING FANS 


WITH 
DYNETRIC 
BALANCING 
MACHINES 


ITH every blade clutching, pulling and driving the 
Wii at full load, you can see why it is so much more 
difficult to obtain accurate balance in high speed fans than 
in the average part. But with Gisholt Dynetric Balancing 
Machines* on the job, there’s nothing difficult about it. 


Figuratively speaking—it’s a breeze! 


The cause of unbalance makes no difference to the 
Dynetrics. Under actual working conditions they enable 
you to quickly locate, measure and correct any unbalanced 
force. 

It’s the way to assure smoother, quieter operation, mini- 


mum bearing loads, and longer life in fans and other 


ee ce oe ee ge a bs a RSs carats ee 


high-speed rotating parts, such as crankshafts, armatures, 
superchargers, etc. 


Let Gisholt engineers recommend the type of Dynetric 
Balancing Equipment best suited to your particular needs. 


*A development of Westinghouse Research Laboratories. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue * Madison 3, Wisconsin 


i. 


Look Ahead... Keep Ahead... ( 
.' r 


With Gisholt Improvements 





TURRET LATHES © AUTOMATIC LATHES + BALANCING MACHINES © SPECIAL MACHINES 
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ments are the so called inkless recorders. Some of these 
are truly inkless in that the methods of removing or 
of depositing carbon or other marking medium is in a 
dry form. Others use marking elements which are 
nearly dry and are therefore inkless for all practical 
considerations. These methods preclude the possibility 
of spilling, evaporation, blurring, freezing, and high 
humidity effects common to the recorders employing 
ink as the marking medium. 

One chart of this type consists of a strip of white 
paper which is coated with a thin film of carbon. A 
stylus which is attached to the pointer of the indicating 
device is mechanically vibrated in a plane parallel with 
that of the paper. At regular rapid intervals the stylus 
is caused to press against the paper and so remove the 
carbon film at that point. During the intervals between 
the impressions of the stylus against the paper, the 
pointer is free to move to its new position without the 
burden of overcoming friction of contact with the paper. 
The recording is thus made in the form of a line of 
closely spaced white dots against a background of the 
carboned black paper. 

A recorder of considerable interest is the inkless 
cycle recorder. It consists of a graphite cylinder |lo- 
cated so that the chart paper is drawn between it and 





Continuous traces within the limits of the chart length are yielded 
on this frequency recorder which passes the paper from one 
cylinder to another. Recording pen is behind the other cylinder. 


the recording stylus by means of an emery drive roller 
and an idler roll. The recording element is a polar- 
ized reed which vibrates in the plane of the chart in 
step with the frequency of the current producing the 
vibrations. The reed carries a stylus which rests 
lightly against the thin paper, with enough pressure to 
make definite contact. As the reed vibrates, the stylus 
draws a line on the chart which is a record of the 
vibrations. The drive roll and the graphite cylinder 
are driven by a small single phase induction motor, and 
the speed of the paper travel through the instrument 
does not affect the accuracy of the recording, since the 
recording element is also the timing element. One 
application of this recorder is in the timing of electric 
welding operations, where it can record welding times 
of as little as one cycle. 

A typewriter ribbon is used in an instrument for 
recording electrical quantities. Here, the paper strip 
chart is carried between the ribbon and the pointer of 


the electrical indicating instrument. A cam driven by 
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MONSANTO PLASTICS 
FOR ELECTRICAL 
MANUFACTURERS 






The broad and versatile Family of 
Monsanto Plastics is one of the largest 
and most varied groups of plastics 
offered by any one manufacturer. There 
are six basic types, all of interest to 
manufacturers of electrical products. 


1, LUSTRON— Polystyrene molding 
compounds which are produced from 
one of the newest and most promising 
of the synthetic resins .. . and are nota- 
ble as the lightest of all commercial 
plastics with excellent dimensional sta- 
bility, unsurpassed electrical qualities 
and outstanding appearance values. 

2. RESINOX — Phenol-formaldehyde 
resins which are compounded with vari- 
ous fillers into strong, heat resistant 
molding compounds with good electrical 
qualities...and are also supplied in 
liquid or powder form for bonding other 
materials into sheets or simple shapes 
of exceptional strength and large area. 


3. MONSANTO VINYLS — Rubber- 
like vinyl acetal resins which are proc- 
essed into molding compounds... 
supplied in transparent, translucent or 
opaque sheets or rolls, compounded into 
special ““dopes” or sheets for “‘rubberiz- 
ing” fabric...or special bonding resins. 
4. FIBESTOS—Cellulose acetate, 
also tough, strong and colorful: which is 
compounded with various plasticizers 
into molding compounds to be shaped 
by heat and pressure into final form... 
and is also supplied as sheets, rods, 
tubes, and continuous rolls. 

5. RESIMENE — Monsanto’s new 
melamine resins, now in development, 
like Resinox, will be supplied in powder 
or liquid form for bonding other 
materials... and compounded with 
fillers into molding compounds with 
promise of good heat resistance, excel- 
lent resistance to water and chemicals, 
an unlimited color range and superla- 
tive electrical qualities. 

6. NITRON—Tough, strong, water 
resistant and dimensionally stable cellu- 
lose nitrate which is supplied in a limit- 
less range of colors in sheets, rods, and 
tubes largely for mechanical fabrication 
into finished form. 


kor more complete information on all 
these materials, write on your business 
letterhead for the 24-page book pre- 
pared especially for product designers. 
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Plastics -not recommended 


for spring planting 


Cotton fibres, too short for spinning, are 
the chief raw material for two of the 
oldest and most widely used groups of 
modern, synthetic plastics. To a lesser 
degree, oat hulls, corncobs, spent sugar 
cane, rice hulls, soy bean hulls, tobacco 
stalks and similar waste products of the 
farm have contributed successfully to 
commercial or experimental plastics. 





But when you read glowing prophecies 
of incredibly cheap and plentiful plastics 
made from farm waste, please don’t 
follow the prophets too literally out the 
window and into the clouds—at least 
not when you are planning the products 
you hope to build and sell in the critical 
years just after victory. 





Whatever the basic raw material, a 
modern, synthetic plastic is primarily a 
chemical product. Its cost and its avail- 
ability depend at least as much on the 


* * * 


The broad and versatile family of Monsanto Plastics 
includes: Lustron polystyrenes « Vinyl acetals 
Nitron cellulose nitrates « Fibestos cellulose ace- 
tates ¢ Opalon cast phenolics « Resinox phenolic 
compounds « Resimene melamine compounds 
Forms in which they are supplied include: 
sheets * rods « tubes « molding compounds 
castings « industriatresins * coating compounds 
Vuepak rigid transparent packaging materials. 


relative complexity of the chemical proc- 
esses required to produce it, as on the 
cost and availability of the basic raw 
materials. 


For example, Monsanto’s Lustron, one 
of the lightest, most colorful, most ver- 
satile and potentially most plentiful of 
plastics comes from crude oil by way of 
styrene—a much less dramatic source 
than oat hulls or soy beans. Yet there is 
every reason to believe that it will cost 
less to mold a product from Lustron 
after victory than from any other com- 
parable plastic! 





In the light of these facts, wouldn’t you 
say that a plastics producer with a broad 
and varied chemical background could 
probably give you the best advice on 
how plastics may contribute to your war 
or postwar products? . . . Particularly 
a producer like Monsanto, which offers 
one of the largest and most versatile 
groups of plastics of any of the major 
chemical companies? MonsANTO CHEM- 
ICAL CoMPANY, Plastics Division, Spring- 
field, Massachusetts. 






MONSANTO 
PLASTICS | 


SERVING INDUSTRY WHICH SERVES MANKIND 
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NORTON 


Calibrated for your exact needs 


‘‘Because Norton dials are hand 
calibrated and hand drawn, they 
are accurate at every part of 
the scale.” 





NORTON VOLTMETERS 


are built in the careful, 

instaking manner which 
ie characterized Norton 
construction for a half cen- 
tury. Hardened, hand- 
ground pivots, supported 
by sapphire jewels for ac- 
curacy. 





Recognized for their extreme accuracy and reliability 
approved by leading switchboard builders, public 
utilities, electrical repair shops, marine builders, electro- 
platers, and laboratories. Send for our new catalog. 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 





FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


NO 
SPECIAL 
TOOL 
NEEDED 


Tt: * WRITE FOR BULLETIN 8&-D * 
VE KRUEGER & HUDEPOHL 


j : Sold ome 
[ THIRD AND VINE STS. * CINCINNATI, OHIO 





OMEGA 


| chart and so produce a record. 


a small synchronous motor causes a striker bar to press 
the paper and the ribbon against a platen in front of 
the paper. This causes the ribbon to rub against the 
The striker bar oper- 


| ates once each second, and during the successive in- 


tervals the pointer is free to move to a new setting 
as dictated by the indicating instrument. Since there 
is no friction set up between the recording pointer and 
the chart, a very light galvanometer with low torque 
may be used with increased sensitivity and power sav- 
ing. Due to the relatively slow motion of the chart, 
the individual dots made by the one-second vibrations 
of the striker bar appear as an unbroken line, except 


| where the fluctuations are rapid and wide. 


For those specification points where permanence of 
record is not required and where the number of charts 
used is large, there is available a form which provides 


| for clearing the record when its usefulness is termi- 


nated, and subsequently using the same chart again. 
This process may be repeated a large number of times 
without detriment to the chart. In addition this chart 
provides a writing surface which is hard and substan- 
tially smooth, which offers minimum friction to the 
pen action. 

The chart is of the circular type. It is constructed 
of a laminated plastic which is waterproof. The back 
or supporting portion of the disc is stiff enough to pre- 
vent curling of the sheet and is ruled with permanent 
radial time markings and the concentric lines forming 
the abscissae of the chart. The front or recording part 
of the chart is made of transparent plastic which also 
is waterproof, impervious to ink and has a slightly 
matte surface to make it take ink better. These charts 
are made in white and also in green, ivory and blue. 
The use of colored charts is said to reduce eye-strain 
and facilitate inspection and identification of records. 

The manufacturer states that the use of these charts 
may reduce chart costs up to 80 per cent or more since 


| the record may be easily removed by wiping with a 


| lights, searchlight covers, lens for optical systems, and 


damp cloth when desired. 


YOU MAY AGREE OR DIFFER 


(Continued from p. 134) 


the extent to which Government is relegated to the 
place of an interested observer. Collective bargaining, 
now our established national policy, is recognized and 
accepted by all responsible management and all re- 
sponsible labor.” 


H. S. WHERRETT, Chairman of the Board, Pitts- 
burgh Plate Glass Co. (in summing up the activities 
of his company for the year just past)— 

“The year 1943 in the glass industry has been a 
period of specialization, concentration, and prosecution 
of the war. The company, by a concentrated effort in 
research and engineering, has been able to meet the de- 
mands of war and has furnished parts on practically 
every type of vehicle, water craft, or warplane so far 
produced. In addition, many related products have 
been produced to specification, by the thousands—port 
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Threads were stripped and crossed in fastening covers 


with machine screws. Scrapping of plastic cases ran 


tal high, and tap breakage often occurred in tapping the pe 
mi blind holes. | 
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® Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
® Best orade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

® Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS CO. 


LISBON, OHIO 
BOSTON e 








NEW YORK * . SS 


mirrors—from large ones as aids to posture or drill to 
tiny signalling hand mirrors. Plastic production and 
plastic forming for airplane enclosures is a compara- 
tively new undertaking for the company, but plastic 
activity has increased significantly even within the past 
year. Similarly, with paints, lacquers, and special fin- 
ishes of all kinds, for protection under varied and 
difficult conditions—from the low temperatures of the 
Arctic to the tropical heat of the jungles—these ac- 
tivities of research, test, and production have contrib- 
uted to keep company plants at normal operation. 
Consumer products, within limits, have also been avail- 
able. The postwar world will see glass and its com- 
panion products—paint and plastics—occupying a far 
stronger position in the industrial and commercial 
fields than even the most optimistic have heretofore 
claimed for them.” 





ERNEST V. GENT, Secretary, American Zine In- 
stitute, Inc. (in a survey of the industry )— 

“The time is near, if not already here, when zinc 
may be safely released for the more essential uses in 
industrial and civilian markets. In fact, it appears that 
some of the more essential civilian needs must be 
opened up to maintain the 1943 overall rate of con- 
sumption. Substitution and conservation measures are 
Stocks of zine at the end of 
1943 at smelters totaled 173,775 ton, a new record. 


now being reviewed. 


from consumers’ 
stocks, which are believed to be quite substantial, and 
also were in addition to 
similarly adequate.” 


These excess supplies were apart 


concentrates, which are 


DR. VANNEVAR BUSH, President, Carnegie 
Institution of Washington (receiving the 1943 Edison 
Medal of the AIEE)— 

“Although this nation began many years later than 
the Axis powers to prepare for a mechanical, technical 
war it has more than made up for that disadvantage 
because of the miracles performed by free, untram- 
meled industrial and scientific enterprise. The output 
of American laboratories and factories, expended to 
equip the mightiest fighting force in our history, has 
outstripped the most hopeful expectations. This achieve- 
ment is proof that free enterprise is superior to regi- 
mented society.” 


C. B. JOLLIFFE, Chief Engineer, RCA Victor Div.. 
Radio Corp. of America 

“Prior to the war RCA had developed and was ready 
to put into application some novel FM circuits. We 
expect to incorporate these circuits in apparatus pro- 
duced in the postwar period. \We manufactured and 
supplied FM broadcast transmitters prior to the war. 
Equipment was installed then and is now operating in 
such cities as New York, Philadelphia, Detroit and 
San Francisco. 





“As soon as civilian production is resumed we plan 
to offer for sale a complete line of FM _ transmitters 
which will have the power ratings required by the in- 
dustry and will follow the general trend of our previ- 
ous models except for the inclusion of new circuit fea- 
tures and mechanical simplifications. These transmit- 
ters will meet all the technical requirements of the 
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Things you learn in building 


7,713,576 
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fractional-hevecanuen motors 


You learn a lot of things in 27 years of 
atic Cy. motor manufacturing. 
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You learn the importance of precision 
in manufacture. And you learn how to 
mass-produce precision in large quantity. 
You learn a number of specialized things about motor 
design, manufacturing and production — technical 

know-how to which there is no path shorter than “eon 


years and years of research, experimentation, testing ~ i 
AIR COMPRESSORS s 





re WASHING MACHINES } 
This background is behind the features of design and —_ POWER-DRIVEN BENCH TOOLS 
construction that make Sunlight motors rugged, long- © WATER PUMPS 

lasting and dependable. Full-gauge copper wireisused ~~ MILK SEPARATORS 


FURNACE BLOWERS 


in the windings to reduce electrical resistance, cut 
8 , MILKING MACHINES 


down heat, lengthen motor life. Extra power up to 





STOKERS 
three times the full rated starting capacity is provided OIL BURNERS : 
as a safeguard. And windings are impregnated with REFRIGERATORS e. 
an extra heavy coat of dielectric material for an added VENTILATORS . 
margin of safety against short-circuits. auuiian 
These and other advantages have helped build up a OTHER APPLICATIONS i 


tremendous acceptance for Sunlight-powered appli- 
ances and products. 


Let’s All Back the Attack! BUY WAR BONDS 
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‘Special finishes for springs 
to battle corrosive conditions 


® Springs that work under severe con- 
ditions of corrosion from natural or 
chemical causes need the extra pro- 
tection that correct plating can give. 
Raymond springmakers have devel- 
oped this phase of service to a high 
degree—with a Plating Department 
equipped for many finishes—zinc, cad- 
mium, nickel, copper-dip, Houghto- 
black. When you buy Raymond 
Springs, you get complete spring ser- 
vice—with close attention to details 
that means long life, smooth 
performance. 


ete Vee 
Te Ob a eh wt 
ree See Neem 
oe ee eh eo 7 
WIRE FORMS — SMALL STAMPINGS 


RAYMOND MANUFACTURING CO. 


ASSOCIATED SF 


-ORRY, PENN 





FCC for frequency stability, freedom from distortion 
and other characteristics that insure good and reliable 
service performance. 

“In the postwar period, all RCA standard broadcast 
audio equipment will meet the present standards of 
fidelity for FM and consequently all standard equip- 
ment will be satisfactory for use with FM transmitters.” 


W. PAUL JONES, Vice President in Charge of Re- 
frigeration, Phileo Corp. (in a message to the com- 
pany’s dealers )— 

“Of course the postwar refrigerator should have a 
humid area for the preservation of moist foods, cooked 
foods and left-overs. The ideal postwar refrigerator 
would be one that limits regimentation to an absolute 
minimum. In other words, a refrigerator that doesn’t 
force the housewife to put certain foods in certain places 
and into certain kinds of containers. A point should 
be found where regimentation stops and real conven- 
ience begins. This is not going to be a simple problem 
because Mrs. Housewife is going to want more frozen 
food space and more humid space. She certainly can’t 
do with less general space, yet she doesn’t want a 
larger, bulkier box overall. If anything, she would 
like the outside dimensions of her refrigerator smaller.” 


DR. ALBERT W. HULL, Assistant Director, Gen- 
eral Electric Research Laboratory (speaking as retir- 
ing president of the American Physical Society )— 

“Physical science can provide a tonic for the ill of 
unemployment in the postwar world in new products. 
New products are resistant to depression psychology, 
and experience has shown that they can be sold when 
old products can’t. In this way, physicists can con- 
tribute to the all-important job situation. The electric 
industry, as the result of research, has reduced the cost 
of electric power and lamps, and has produced such 
new products as X-rays, radio, refrigerators, etc., which 
gave employment to hundreds of thousands. Govern- 
ment-financed development of new products, though 
necessary in war, is so un-American as to be unthink- 
able in peacetime. For it is in just this field of new 
development that private initiative is most efficient, 
while government though an effective agent for fur- 
nishing the common services that have become stand- 
ardized, is very unsuited to operations which require 
initiative and judgment.” 


IRWIN W. STANTON, Engineer, RCA Service Co. 
(to members of the Institute of Radio Engineers )— 

“Design technique is the planned incorporation in 
the product of those qualities which insure satisfactory 
performance under normal or average conditions. Eco- 
nomically there are definite limits as to how far a de- 
sign engineer may go toward meeting the requirements 
of extreme operating conditions. The majority of con- 
sumers should not be penalized by inclusions of features 
which substantially affect the selling price and satisfy 
only a few. There will always be a need for field serv- 
ice to cope with local operating conditions and the human 
element involved in the operation of the instrument. 
Aside from such problems, design technique is the key to 
customer satisfaction and minimized field service re- 
quirements.” 
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TUBULAR CERAMICS 


Stupakoff Tubular Ceramics are made 
of materials selected for your particular 
applications in thousands of designs— 
single or multiple hole tubing and 
solid rods in a wide size range—only 
“for great a few designs are ssusteheed 


oe Stupakoff products are backed 
by years of engineering and manu- 
facturing experience. This experience 
is available to you upon request. 
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Let's All Back 
The Attack 


BUY i Ves 
WAR BONDS BT a et 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


MARCH 1944 



























| STAINLESS STEEL 


How to Get Your — 
(Continued from p. 118) 


Money's Worth: 
On ey 5 orth in The equilibrium diagrams of steel are complicated 
by the fact that iron exists in several different forms 
in the solid state. Each form is characteristic of 
FREQUENCY METERS a particular temperature range and can be produced 

. in the heat treatment of the alloy. Below 1415 deg. F 
iron is known as a iron. The temperature range from 
1415 to 1665 deg. F might be called a transition stage, 
the iron in this range generally regarded as being in 
the 8 form. From 1665 to 2560 deg. F the form of 
the iron is identified as y iron. Iron also exists in a 
fourth form, known as 8, from 2560 to 2§ deg. F, 
its freezing point. 

Iron in a form is highly magnetic and carbon is 
only slightly soluble in it. Evidence for the existence 
of B iron is not too strong because neither its internal 
structure nor its crystalline form differs from that of 
a iron. Hence its photomicrograph shows nothing. 
However, the marked change in magnetic properties 





and the slight thermal effect found at 1415 deg. F in- 
dicate that there is a change in form. Iron in y form 
snsiecs sib iPd aided’ indeed. chown ditters trom a iron in that it is nonmagnetic or para- 
indicating frequency of 60 cycles. Black dial | magnetic, it dissolves carbon up to 1.7 per cent and has | 

ie Se | approximately ten times the resistance of @ iron. 


yh Whenever iron is heated at a uniform rate through 
ete ate the facts on 


J-B-T ae FREQUENCY METERS COMPARATIVE CORROSION RESISTANCE 


ACCURACY Half-cycle increment, + 0.2%; full-cycle in- Table 3 OF VARIOUS STAINLESS ALLOYS 


crement + 0.3%.This accuracy is not affected | 
by normal temperature change, wave form T Resi f 
or external magnetic fields. cmp. | oer © 


Corrosive Agent deg. F. | Stainless Steel* 
COMPACTNESS Made in several sizes, most popular of which aa ~ 
is the standard 34%" panel mounting model. 
Also made to meet C39.2-1943 ASA specificae § | — 
tions for mounting and stud size of Electrical Acetic acid 





| Type 410 | Type 430 









E | 








(5% aerated ). | 70 
Copper nitrate . a 70 
Copper sulphate 70 


Developing solutions. . . 70 
J-B-T INSTRUMENTS, INC. Ethet oss] 2 


Ethyl chloride. | 70 


(Manufactured under Triplett Patents and/or Patents Pending) 





E E 
Indicating Instruments. No external reactor. | Alcohol, ethy! E E E 
WEIGHT Model 31-F, 3% inch, 5 reeds, weighs only Alcohol, methy! E E 
0.54 lb; Model 33-F, 3'% inch, 11 reeds, 0.59 aa F F 
lb. Other models are correspondingly light. Aluminum chlorides P P 
Ammonia...... E E 
VOLTAGE Will operate on voltages as low as 8 volts. Ammonia gas... P P 
VARIATION Standard 110-115 volt models will operate Ammonia chloride | 70-Boiling E E E 
satisfactorily over range of 100 to 150 volts. (1% to 10%) 
Also made for narrower voltage variation if Ammonium nitrate | 70-Boiling E E E 
desired. (Incidentally, current consumption E E E 
is low. For Model 33-F, for example, ¥2 watt Benzoic acid.. 70 E E E 
at 115V.) Borax (5%)... Hot E E E 
RUGGEDNESS No parts to wear out or get out of calibration. Bromine a 70 N = = 
All are securely anchored to the base with Sanaa aa 70 E b 
lock washers at every critical point. The only oe aa “de ( oe = z N FE 
movement is at the free end of the spring ra bolic « a, — ” “ N E 
steel reed. J-B-T meters on portable field i “ *y oe ” E E E 
equipment have established an enviable cheat - “ide E E E 
performance record. Cc—iink..| 0 1<8 E E 
J-B-T Vibrating Reed Fre- Chlorine gas (moist) | P P 3 
quency Meters are available ie 70 E E E 
fT aes we oe Citric acid (5%) | 70-150 | E E E 
reed groupings, increments Golfec clas... 5 ..| Boiling | E E E 
and case sizes. For additional Copper carbonate ; E E E 
—_ a the —— 2 Copper chloride 
—<—_< 5% agitated) 70 F G 
N N 
E E 
E E 
E E 
E E 
E E 


mim minza 
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3-JBT-1 (Tabulation continued on p. 198) 
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AND OTHER CO al Badan DEVICES 


AUTOMATIC 
ELECTRIC 


PARTS AND ASSEMBLIES FOR 





The Automatic Electric catalog lists over 
forty basic types of relays—each one 
offering spring and coil combinations in 
almost infinite number. Among these, 
there are one or more specific combina- 
tions that will exactly meet the conditions 
of your particular problem. To help you 
make the right selection is part of the 
Automatic Electric Field Engineer’s job. 


By asking his help, you benefit in two 


LET THE AUTOMATIC ELECTRIC 
FIELD ENGINEER HELP YOU FIND THE ANSWER 








ways: You save yourself time and trouble, 
and you benefit by getting a dependable 
and proved product that has been devel- 
oped by a concern that hag mad&, elec- 
trical remote control its die ‘hilainess for 
more than fifty years. 

Write today for your copy of the new 
Automatic Electric catalog. It’s a store- 
house of electriéal remote control data. 


Of course, theteyag, no ‘6bligation. 


AUTOMATIC ELECTRIC SALES CORPORATION © 
1033 West Van Buren Street Chicago 7, IHlinois 
In Canadas’ Automatic Electric (Canada) Limited, Toronto 


> ~ * ae 


EVERY ELECTRICAL CONTROL NEED 
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4,000 Parts Per Day 
with DI-ACRO Bender 


“Enclosed are pictures taken 

in our plant which prove 

the DI-ACRO Bender will do a real production job. We are 
making 4,000 completed parts per day which is competitive 
to most Power Presses.” (Name on request.) 


Here is an example of “DIE-LESS DUPLICATING” typical 
of a great variety of formed parts readily made with DI-ACRO 
Precision Machines,—Benders, Brakes, Shears. Picture below 
shows an acute right angle bend and photograph above shows 
the finished part formed to die precision. Women operating 
case Nees maintain a high out-put on production work. 


... and puts the bite 
into war machines 


Tungsten has long played 
@ prominent partin 
peace-time roles — keep- 
ing equipment and me- 
chines operating depend- 
ably month after month. 
Now, in war, the steady 
chatter of tungsten con- 
tacts has assumed a mighty 
crescendo by adaptation in 
almost every type of war 
implement. 


The time will come when 
ETROLOY con will 

agein be available for 

poseeetes — TROLOY, 
pons’ the 

on he dene paeaiee 

Somat ty ‘East Alois 
,, Newark, N. J. 


(Tabulation continued from p. 196) 


Resistance of 
Stainless Steel * 


| Type 202 Typ: 410 Type # 420 

Ferric chloride (1% still). | 
(5% still) 
(5% agitated) 
(5% ae, 

Rearic nitrate. 

Fruit juices. 

Gasoline . 

Glycerin. . oe 

Hydrochloric acid , 

Hydrogen peroxide... 

Todine 

Kerosene. ..... 

Ketchup. 

Lactic acid (§%).... 


- 


NNOMMAMZAZMMMMZTMMM MMMM Mon CMM BZA MmMm mono 


Linseed oil 

Mercuric chloride (dilute) 
Mercurous nitrate A 
DRGRERE SE cick osc 54 
Nitric acid....... 
Phenol.. 

Potassium carbonate 
Potassium chloride... . . 
Potassium nitrate. . 
Potassium permanganate .. 


Sodvum carbonate....... 70-150 

Stannic chloride.........| Boiling 

Stannous chloride... . 

Stearic acid.. 

Sulphuric acid (10%).....| 70 
(Con.) 70 

Tannic acid ...+.-| 70-150 

Tartaric acid. Kecnarat POs 

Vegetable juices. | 

Zinc chloride (5% still” 70 

Boiling 





OM MMMM AM OZM MOM MMMM MMMM OM MOM ZZ Mmm nN 
OM MMMM IMO Ze Mss oo PE CSC OH tt HO 


* E, excellent; G, good; F, fair; P, poor; N, no resistance 


the temperature range in which the various forms are 
found the temperature rises at a uniform rate until the 
transition point is reached. At this point the tem- 
perature pauses—indicating that heat is being absorbed 
in the change of form. In like manner in the cooling 
cycle a pause occurs at each transition temperature— 
indicating that heat is being liberated to delay the | 
cooling momentarily. These are called critical points 
of the cycle. 

Those encountered on the heating cycle are generally 
20 to 60 deg. F higher than those on the cooling, so | 
critical points must be specified as applying to either 
the heating or cooling cycle. Those on the heating 
cycle are called “Ac” points from the French arrét 
meaning arrest and chauffage meaning heating. Those 
points on the cooling cycle are known as “Ar” points 
where r stands for refroidissement meaning cooling. 

Even though, basically, steel is an alloy of iron and 
carbon it obtains many of its special properties from 
other alloying elements which cannot be neglected. 
However, if the special alloying elements are ignored 
and only the iron and carbon constituents are con- 
sidered the equilibrium diagram, as shown in Fig 3C, 
is obtained. The various terms, Ferrite, Cementite. 
Pearlite, etc., need definition to clarify the picture. 

Consider a steel containing approximately 0.83 per 
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Formica has always Hoh duction. Zontrol g 
Elaborate means are & played, to. chia tows materials and 
manufacturing processes¥e. ©. \ 7 


~ 


And the result over the year A has ipean inva al uniformity in 


the product—the certainty for é Kety custome f that his produc- 
tion runs will maintain the same Niatocterig c as the sample 


material which he originally tested. 


THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI 32, O. 
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cent carbon. As the steel is cooled slowly from a 
home Ros high temperature the carbon combines with some of 
Z a etits by Rogen [= the iron to form the chemical compound, Fe,C, called 


= | cementite. But this compound contains 6.6 per cent 
| carbon and 93.4 per cent iron, so leaving an excess of 
| iron because the original proportions were 0.83 per 


"Plastics 


| cent carbon and 99.17 per cent iron. Crystals of iron 
formed in thé slowly cooled steel are known as ferrite 
crystals. The ferrite combines with the cementite to 
form a constituent known as pearlite because of its 
| pearly luster. It is not a compound. However, the 
| alloy does behave as a eutectic solution because, as 
seen from the equilibrium diagram, when 0.83 per cent 
carbon is present, a uniform structure, consisting of 
cementite and ferrite in interstratified layers, is ob- 
tained. The figure of 0.83 per cent is npt entirely 
| certain but. for a discussion. of this type. it will serve. 
| Steel of these proportions is known as Eutectoid Steel. 
| If a steel containing carbon other than the eutectoid 
proportions is heated up, below the first critical point 
| Ac, (1335 to 1340 deg. F) the alloy consists of pear- 
| lite and ferrite, but when it reaches the critical point 
the pearlite undergoes a complete transformation in 
nature and structure. This new constituent is known 
as austenite. The excess ferrite remains unchanged. 
Austenite is a solid solution of the ferrite and cemen- 
tite which formed pearlite below the critical point. 
Austenite has the ability to dissolve or absorb more 
| of the free ferrite or cementite depending upon the 
R oO G A N B R oO T H E k S | proportions of the steel. Power of the austenite to ab- 
2001 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS | sorb ferrite or cementite increases with temperature 
so that ,finalfy all*the excess"ferrite or cementite is 
ahatebed by the time the upper critical point is ex- 
ceeded. Hence, above the upper critical, steel exists 
as austenite. 

Various alloying elements added to special steels do 
not change the general picture of the iron-carbon equi- 
librium diagram but they do change the location of the 
critical points and emphasize certain properties at the 
expense of others. 

Stainless steel, as the name implies, is capable of 
resisting corrosion and oxidation under ordinary con- 
ditions. Its varieties have a marked ability to with- 
stand the corrosive action of many liquids and gases as 
showm in Table 3. This property is due to the chro- 
mium used in all stainless steels. Chromium does not 
make the entire piece of steel resistant to corrosion but, 
instead, it combines with the oxygen of the air to form 

‘an extremely thin but impervious coating which pro- 
tects the balance of the material from further corrosion. 





PLASTIC BRANDING 
PLASTIC MOLDING 


% While molding and branding 
plastics that serve on all battle 
fronts, Rogan is also propecia 

for the peace that will follow. 
Preparing to meet the demand 
from peacetime industry for the 
many NEW applications of 
plastics. And, whenPeace does 
come, get Rogan facts on how 
you can get faster production 
of plastic parts at Jess cost. 


Write now about your present 
War plastics and future Peace 
products. 
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ee tion of the chromium in stainless steel, stainless 


STRESS INVOLVES DANGER 





ane Ni i Y steel, when stressed—as in springs—is subject to a 
; ee i 1 | failure which is not common: with less corrosion-re- 
i aan sistant metals. If the extremely tenacious coating 
formed over the steel by the chromium and oxygen is 
broken at any point the steel will corrode there until 
the coating is restored by the action of additional chro- 
mium. Hence, failure in the protective coating will 
concentrate the corrosive action, causing the effective 
cross-sectional area to be reduced at that single point. 
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INTO YOUR MACHINES 
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Built in as integral 
parts of production machines, 
Veeder-Root Counting Devices keep 
up a running commentary on machine-perform- 
ance ...and so keep your customers right up to 
the minute as to where each machine stands 
in relation to its departmental work ‘schedule, 
whether it’s approaching time for a routine main- 
tenance check, whether its power input is correct. 


Veeder-Root ‘‘facts-in-figures’’ . . . easily trans- 
lated at a glance in terms of strokes, turns, pieces, 
lengths, volumes, or other units of performance... 
enable your customers to get out of your machines 
every bit of the performance you have designed and 
built into them . . . give them news of any impend- 
ing trouble in ample time to correct it. That goes 
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for any type of war-production machine, for there 
are scores of types of Veeder-Root Devices for 
mechanical or electrical operation. And they are 
compactly designed, with simple connections, so 
that they readily fit into any design-requirements. 
Find out on how many counts these devices can 
increase the utility of your machines. Write: 


VEEDER-ROOT 


INCORPORATED 


HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd.( New address on request) 
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The Advantage of 
A Single Source of Supply 


THERMOSTATIC 
BIi-METALS 





a 
CURTISS WRIGHT CORP. 
PROPELLER DIV. PHOTO 





ELECTRICAL 
CONTACTS 
* The facilities of THe H. A. 
Wiutson Company enable manu- 
facturing customers to secure 
both electrical contacts and thermostatic bimetals from a single 
and dependable source. This is important, for materials from 
these two groups are frequently used in conjunction, as parts in 


the same device. 
: 


* Wak, stresses the vital importance of perfected team play; and 
Wuco Electrical Contacts and THERMOMETALS (thermostatic bi- 
metals) are now functioning with flawless coordination in various 
plane, tank, gun and ship applications. They also function sepa 
rately or together in various instruments of the Army and Navy. 


Witco Propucts Are: Contacts—Silver, Platinum, Tungsten. 
Alloys, Powder Metal. Thermostatic Metal——High and Low Tem- 
perature with Electrical Resistance from 24 to 530 ohms per sq. 
mil,-ft. Precious Metal Collector Rings—For rotating controls. 
Jacketed W ire—Silver on Steel, Copper, Invar, or other combina- 
tions requested. 


Witco sales and engineering representatives are familiar 
with both Electrical Contact and THERMOMETAL applica- 
tion. Send us your problems for analysis or write for a 
copy of the new Wilco Blue Book of Thermometals and 


Electrical Contacts. 


Tue H. A. Witson CoMPANyY 
105 Chestnut St., Newark, N. J 
Branches: Chicago * Detroit 











gut the force acting on this area, caused by the spring 
tension, has not been reduced as would be the case if 
the spring were made of some material that corroded 
uniformly over its entire length. Hence this force con- 
centrated on the weakened area will cause the stainless 
steel spring to break more readily than a spring made 


of less corrosion-resistant material. However, the 
force of the stainless steel spring will not be reduced 
before breakage as will be the case with the other, less 
passive materials because the corrosive action is con- 
fined to a relatively few points at which the protective 
coating has been destroyed. 

This type of occurrence, known as pit corrosion, is 
characteristic of those materials which are most corro- 
sion resistant. The more corrosion resistant a mate- 
rial is, the more deteriorating action tends to concen- 
trate in spots where something has caused a slight 


AERONAUTICAL STAINLESS STEELS 


ISSUED BY SOCIETY OF AUTOMOTIVE 
Table 4 ENGINEERS) 


Steel 
Number} 
5510A | Sheet, pickled; heat-resistant. 18* Cr 8 Ni 
5515 | Sheet, pickled; deep-drawing. 18 Cr 8 Ni 
5516 Sheet, cold-rolled; annealed. 18 Cr 8 Ni 
5517 Sheet, cold-rolled; tensile strength 125,000 psi, 18 Cr 8 Ni 
5518 | Sheet, cold-rolled; tensile strength 150,000 psi, 18 Cr 8 Ni 
5519A | Sheet, cold-rolled; tensile strength 185,000 psi, 18 Cr 8 Ni 
5540A | Sheet, heat-resistant. Ni, Cr, Fe. 
5570A | Tubing, pickled; heat-resistant. 18 Cr 8 Ni 
5575 | Tubing, welded; pickled; heat-resistant. 18 Cr 8 Ni 
5580A | Tubing, heat-resistant. Ni, Cr, Fe. 
5610 | Bars and Forgings, free machining. 13 Cr 
5615 Bars and Forgings, low-carbon. 13 Cr 1 Ni 
5630 | Bars and Forgings, 17 Cr 1.0C 
5640 | Bars and Forgings, free machining. 18 Cr 8 Ni 
5645A | Bars and Forgings, weldable. 18 Cr 8 Ni 
5665 | Bars and Forgings. Ni, Cr, Fe. 
5680 Wire-welding. 18 Cr 8 No 
5682 | Rods or Wire, coating alloy. Ni, Cr 
5683 | Wire. Ni-Cr wire 
5685 | Wire annealed. 18 Cr 8 Ni 
5688 | Wire spring. 18 Cr 8 Ni 
5690 Wire screen, 18 Cr 8 Ni 
5700 Steel-valve. Cr, Ni, W. 
5705 Steel-valve. Cr, Ni, Si * 
5710 | Steel-valve. Cr, Si, Ni 





* Figures are percentages 


decrease in passivity. These spots may be caused by 
surface imperfections, different grain structure, differ- 
ent composition, stress concentration, or any number 
of other factors. The saving feature is that the overall 
picture has been improved. In other words, the fail- 
ures which can be expected will be due to pit corrosion 
but these failures will occur long after a less corrosion 
resistant material would have been destroyed completely. 

This phenomenon becomes very important in testing 
products under laboratory conditions which presum- 
ably stimulate actual field conditions—particularly 
accelerated tests. Actual stresses to which the part is 
subjected must be applied and the concentration of the 
corrosive agent must be controlled carefully in the 
laboratory if reasonable results are to be obtained. A 
weak corrosive agent causing localized corrosion may 
result in failure because of pit corrosion before a 
stronger, more corrosive, agent attacking the whole 
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DESIGNER’S DIGEST 


TIMELY HIGHLIGHTS ON G-E PRODUCTS 




































om §3 THY-MO-TROL DRIVE — 


, D-c Speed Control 
from A-c Power 


G-E Thy-mo-trol drive pro- 
vides a simple way to make step- 
less, wide-range speed control an 
integral part of the machine. 
Component parts——control panel, 
t push button, motor, transformer 

can be conveniently located, 
require no involved. designing. 
Thy-mo-trol drive converts a-c 

' power electronically, delivering 

: torque to the load through its d-c 
motor. Starting, stopping, ac- 
f 


@ ELECTRIC HEAT 


Keep It Warm — Keep It Dry 
with G-E Midgets 


To keep oil flowing or ma- 
chinery operating in low tem- 
peratures, to keep outdoor 
equipment dry, to prevent con- 
densation on machinery when 
it’s not in use, install G-E strip 
heaters. Use them as air heaters 
or clamp-on contact heaters 
singly or in groups. Forget about 
vibration. G-E midget heaters 
also include immersion heaters, 
fin-type and smooth Calrod 
heaters, heating cable, etc. 


celeration, operating speeds, and 
reversing are all controlled from a 
single station. Fractional-hp rat- 

, ings and up to 15 hp -higher if 
needed. 











m— 3 FORMEX MAGNET WIRE = @ AMPLIDYNES 


Now —RIBBON Precise Positioning 
at a Finger’s 


Touch 


If you’re seeking a 






FORMEX 


One-fourth as thick as_ the 
thinnest of previous Formex* 
rectangular wires, the new ultra- 
thin Formex offers the space 
savings of rectangular wire to 
makers of electronic and small 
electric components now using 
round wire. Smooth, strong, and 
well suited for high-speed wind- 
ing, this new wire possesses the 
advantages of tough, high-dielec- 
tric-strength insulation, and in 
herently high space factors which 
have made Formex magnet wire 


eS ee ne TORT. operator’s touch and the precise motion of heavy loads. 


practical way to make 
machines more automatic 
you'll find that the G-E 
amplidyne opens up many interesting possibilities. On a 
boring mill, for example, it helps provide automatic boring- 
head positioning that’s accurate to .002 inch in 10 feet of 
» travel. On power shovels, hoists, and other equipment this 
swift, powerful amplifier serves as a vital link between the 
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TO GENERAL ELECTRIC COMPANY, 
SEC. €668-25, SCHENECTADY, N. Na 
’ d please send me detailed descriptive in- 


formation. |'m interested in 


The Capacitor You Need, 
im Whatever Your “Specs” 


Whatever your requirements, 
the chances are you'll find the 
answer in G-E’s standard line of 
Pyranol* capacitors for built-in 
applications. They combine high 
capacitance per cubic inch with 
high resistance to extremes of 
temperature, vibration, and hu- 
midity, characteristics that are 
permanent and uniform. Many of 
the more than 350 ratings are 
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y available in oval, cylindrical, or NAME 
¢ rectangular shapes. Cat. GEA-640. 
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@ Notice the holes in this carbide tool for fabri- 
cating airplane parts, made from Cleve-Tung 
hydrogen-reduced tungsten metal powder. This 
product is approximately 99.85% pure, being 
processed by the most modern methods in a plant 
which handles no other material that might 
possibly contaminate. Nor is iron or any other 
mineral used to bind the particles together. 
Cleve-Tung metal tungsten powder is now avail- 
able to all who hold necessary priorities. 


hebben ‘segue tei INC. 


O/MEECH AVENU S CLEVELAND, OHIO 





CAP SCREWS 


Specify “Unbrako” Socket Cap Screws with the Knurled Heads. 
Mechanics appreciate the non-skid finger grip which the knurling 





affords, thereby speeding up production. Then too, the knurling 
permits locking after countersinking. 
Sizes: No. 4 to 114” diameter. Write | K7vrling of Socket 







Screws originated with 
for the “Unbrako” catalog today. “UNBRAKO" years ago. 





STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX §94 


——— BRANCHES —— 
BOSTON © DETROIT © INDIANAPOLIS © CHICAGO © ST. LOUIS © SAN FRANCISCO 


Over 40 Years in Business 
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member uniformly can destroy the material. Hence pit 
corrosion failures encountered in the field are more 
difficult to duplicate in the laboratory than ordinary 
corrosion failures because all conditions must be con- 
trolled so carefully. 

Since stainless steel receives its passivity from the 
free chromium which forms a protective coating on it, 
anything that reduces the effectiveness of the chromium 
reduces the corrosion resistance of the steel. Free car- 
bon will combine with chromium to form a carbide, 
removing eighteen times as much chromium as carbon, 
thereby depleting the protective chromium in the alloy. 
Therefore the passivity of stainless steel is enhanced by 
keeping carbon to a minimum, adding some other ele- 
ment that will combine with the carbon more readily 
than the chromium, or by proper heat treatment so 
free carbon will not be precipitated. 


NICKEL IS A GOOD ASSISTANT 


TAINLESS steels can be classed in two general 

categories : namely, those containing nickel as well 
as chromium and those without nickel. Nickel stain- 
less steels were the most common and had found the 
widest usage before the war but, as a result of the 
stimulus given development work by the critical short- 
age of nickel, other alloys without nickel are being 
introduced continually. 

Nickel is a very desirable alloying element because, 
along with its other properties, it too is corrosion re- 
sistant. The mechanics of its resistance to corrosion 
are quite similar to those of chromium in that it also 
develops a passive surface film. Addition of nickel 
to the iron-chromium alloys depresses the austenitic 
state to room temperature whereas iron with only 
chromium present is in the a state, having formed a 
solid solution with the chromium. 

Effect of the depression of the austenitic state is 
to produce a non-magnetic alloy which cannot be hard- 
ened by heat treatment but which is very responsive to 
cold working. Cold working increases not only its 
hardness but its strength as well. Before cold work- 
ing, the austenitic alloy has a high degree of ductility 
and is suitable for deep drawing operations. 

Probably best known of the chromium-nickel stain- 
less steels is 18-8, Type 302. As the number implies, 
it consists of approximately 18 per cent chromium, and 


. 8 per cent nickel. It also contains some manganese and 


silicon as well as 0.20 per cent carbon, maximum. This 
is a good, all-purpose alloy which can be subjected to 
almost every metal-working operation satisfactorily. Its 
properties are shown in Table 2. It has good corro- 
sion resistant qualities as shown in Table 3, and 

capable of resisting oxidation in ordinary atmospheres 
up to temperatures in the neighborhood of 1650 deg. F. 
However, the alloy should not be allowed to remain in 
the range between 1000 to 1600 deg. F or cool through 
it slowly because in this range, carbon will precipitate 
at the grain boundaries as carbide, combining with the 
chromium present. This depletes the chromium at 
these points, making the alloy more susceptible to a 
form of corrosion which, since it is confined to the 
grain boundaries, is known as intergranular corrosion. 
Because of this feature, care must be exercised in the 
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* STABILIZED to keep its tough- 
ness and transparency — that’s 
Albanene Tracing Paper. Because 
it is treated with crystal-clear 
Albanite, a new synthetic solid 
developed in the K&E laborato- 


ries—Albanene will not oxidize, 


become brittle or lose transpar- 


ency with age. Albanene’s im- 

proved drawing surface takes ink | 

or pencil fluently, erases with ease rY ZZ 
. TRADE MARK 


... Ask your K&E dealer. KEUFFEL & ESSER CO ° Est. 1867 


CHICAGO +» NEWYORK +» HOBOKEN, N.J. - MONTREAL 
ST. LOUIS + SAN FRANCISCO + LOS ANGELES «+ DETROIT 
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460 VOLT 
THREE PHASE SERVICE 






Soe 
: 460 V MOTOR 
[2 eh | i i woe» tJ 
ae ne) j eo meme 
22 eee eC} CY 
1@ 230 V MOTOR 


\ oe 


































JEFFERSON 
TRANSFORMER 















ie STALL 


DRY-TYPE TRANSFORMERS 


@ Operate lighting load, fractional H.P. motor and appliance 
from 3-Phase 460-Volt Power lines by use of Jefferson Power 
Circuit Transformers for reducing voltage to conventional 115/230 
Volts single phase at usage points. This system may be employed 
in new buildings, saving conduit, copper and manpower, or in 
old plants where power increases require larger lines to carry 
the load. In the latter case the 230/115V system can be changed 
to 3-Phase 460-Volt and carry twice the load previously carried 
while using the same wires and the same conduit already installed. 

Write for Bulletin 421-PCT. Jefferson Electric Company, Bellwood 
(Suburb of Chicago), Illinois. Canadian Factory: 60-64 Osler Ave., 
West Toronto, Ontario. 
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welding of 18-8, Type 302 stainless steel so that corro- 
sion resistance of the metal will not be destroyed 
around the weld. 

Logical among steps to overcome the effect of inter- 
granular corrosion is reduction of the objectionable 
carbon to as low a proportion as possible without 
destroying its desirable properties. This is done in 
18-8, Type 304. Type 304 differs from Type 302 in 
that its carbon content does not exceed 0.08 per cent. 
Reduction in the carbon content does reduce carbide 
precipitation and resultant intergranular corrosion but 
again the spot effect appears. As long as there is any 
free carbon present there is always the possibility 
under adverse conditiors, such as around welds, of 
localized precipitation which will combine with the 
chromium so causing intergranular corrosion failure. 

As already mentioned, the intergranular corrosion 
difficulty can be reduced if another element is added to 
combine with the carbon so it is not free to combine 
with the chromium. This is done in 18-8, Type 347 
by the addition of columbium, or in 18-8, Type 321 by 
the addition of small quantities of titanium. 

Another way the carbide precipitation problem can 
be attacked is by increasing the chromium content so 
that some can combine with the carbon without com- 
pletely removing the chromium needed for corrosion 
resistance. This solution is represented by the series 
20-10 Type 308 ; 23-12 Type 309; and 25-20 Type 310. 
In each alloy the first figure indicates the approximate 
chromium content and the second, the approximate 
nickel proportion. These alloys not only have greater 
corrosion resistance, dependent upon the chromium and 


_nickel contents, but also physical properties of the alloys 


are improved. QOvxidization resistance is improved as 
chromium content is increased and also strength and 


creep properties are improved at elevated temperatures. 






SPECIALIZED FABRICATION 
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HYSICAL properties of the nickel-chromium stain- 
less steels are such that they require more atten- 
tion than ordinary steels in welding, but if reasonable 
precautions are exercised no difficulty is experienced. 
In the first place, stainless steels have a coefficient of 
expansion approximately 1.5 times that of ordinary 
steels. This, coupled with the fact that their coefficient 
of thermal conductivity is only half that of ordinary 
steel, increases danger of warping. Low thermal con- 
ductivity causes greater temperature differentials in the 
work and the weld cools more slowly, introducing dan- 
ger of residual stresses and distortion. If electrical 
welding is employed, current must be reduced from 
that used in welding of ordinary steels because re- 
producing 
more heat—and their melting points are slightly lower. 
Straight-chromium stainless steels (alloys not con- 
taining nickel) are what might be called transition al- 
loys between straight steels and chromium-nickel stain- 
less steels in that they are susceptible to heat treatment, 
as are the straight steels, and they are ferretic at room 
temperatures. But they have corrosion resistance im- 
parted by the chromium. As a general rule they are 
cheaper than chromium-nickel stainless steels. Prob- 


sistance of the stainless steels is greater 


ably the most common straight-chromium steel is Type 
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OETA 
SUPERIOR 


SMALL METAL TUBIN G* 


No finished stocks are carried at the mill. Every 
order is made as it is received. 

In most cases, we furnish cut or random lengths, 
with no fabricating. 

Bright finish is assured, by use of controlled atmos- 
pheres in annealing. 

Every order is given laboratory tests for approval 
before shipping. 

Superior has three standard tempers: Temper =] is 
annealed, Temper =2 is half-hard, and Temper =3 


is full-hard. 


*Seamless ...in many metals. 


), 
e 
e 
‘ 
| 
> 
| 


Weldrawn... welded and drawn in various stainless analyses as well a 


"“Ménel” and “Inconel”. 
| 
t 


Li CLE, 
SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA SMALL TUBING 


Spenfac 
\o 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 


oo Welded and drawn Stainless, **Monel” and *“*Inconel’’. 


SUPERIOR ee Seamless in various analyses. WELDRAWN < 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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Midget Switch illustra- 
ted one-fourth larger 
than actual size, 


® The rapidly ris- 
ing preference 
for ACRO-SNAP 
SWITCHES is due 
to the 
spring principle of actuation. Two beryllium springs are 


rolling 


locked together in a manner which compels one spring to 
“Trigger” the other. The contact break is more nearly 
instantaneous than with a conventional type snap-action 
switch. Friction is eliminated, and firmer contact pressure 
maintained. When built into relays, smaller coils may be 
used as less operating pressure is required. ACRO 
SWITCHES have been approved by the U.S. Army Air 
Forces after Winterization tests and adopted by both 
prime, and sub-contractors on all types of war equipment. 


Write for special bulletin on Model G Midget. 


ACRO ELECTRIC COMPANY 


1317 SUPERIOR AVENUE, CLEVELAND 14, OHIO 


NEW YORK, CHICAGO, BUFFALO, DETROIT, DALLAS, OMAHA, ST. PAUL, 
KANSAS CITY, MEMPHIS, TAMPA, BALTIMORE, NEW ORLEANS, 
PHEONIX, LOS ANGELES, DAYTON, TORONTO, CANADA. 
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410 which contains approximately 12 per cent chro- 
mium. It is air hardened and responsive to heat treat- 
ment, has excellent corrosion and oxidization resist- 
ance up to temperatures of 1500 deg. F, and has high 
strength. Its properties are shown in Fig. 2. 

Heat treatment properties of Type 410 are enhanced 
by the addition of a small amount of nickel. Type 414 
differs from 410 in that it contains approximately 2.5 
per cent nickel. Since it is more susceptible to heat 
treatment than Type 410 it does not belong to the 
nickel-chromium stainless steel category. 

In type 420 the carbon content of 410 is increased 
to produce an alloy capable of being heat treated to a 
greater hardness than either 410 or 414. The increased 
carbon content impairs corrosion resistance slightly. 
This is overcome in Type 440 by increasing the chro- 
mium content to 16 per cent. Carbon content is also in- 
creased to produce an alloy with maximum hardness and 
wear-resistance along with high strength and passivity. 

For those applications that do not require the hard- 
ness and wear resistance offered by Type 440, Type 430 
is available. Type 430 differs from 440 in that it has a 
low carbon content to improve its resistance to cor- 
rosion and oxidation at elevated temperatures but it 
obtains these advantages at the expense of hardness. 
Corrosion resistance of Type 430 is enhanced further 
by increasing the chromium content to approximately 
28 per cent in Type 446 but this alloy is of the non- 
hardening type. 

From the foregoing it can be seen that almost any 
property can be enhanced at the expense of others by 
varying the constituents. Special properties can be 
improved further by the use of additional alloying ele- 
ments. The addition of aluminum greatly improves 
resistance to scaling at high temperatures. 

Tungsten increases the strength of stainless steel at 
high temperatures and improves its resistance to sea 
water corrosion. It also acts as an inhibitor of inter- 
crystalline attack. 

Addition of copper, like that of tungsten, improves 
resistance to sea water corrosion. It improves resist- 
ance to the corrosive action of brine, dilute hydro- 
chloric acid, and ammonium chloride solutions. 

Action of molybdenum is quite similar to that of 
tungsten. It is an inhibitor of intercrystalline corro- 
sion. It also increases corrosion resistance of stain- 
less steel to sulphurous and phosphoric acids, brine, 
and hypochlorite solutions. 

Titanium and columbium prevent carbide precipita- 
tion with resulting intergranular corrosion. Titanium 
reduces warpage in sheet form. 

The addition of manganese increases corrosion re- 
sistance but its greatest value is that it improves duc- 
tility and resistance to impact. 

Selenium or sulphur used as addition elements im- 
proves machining qualities. Silicon improves welding 
and working properties as well as increasing resistance 
to oxidization at high temperatures. 


Among those organizations active in the field of stainless 
steels and the alloys upon which they are based are: 

Acme Steel, Allegheny Ludlum Steel, American Nickeloid, 
American Rolling Mill, Carnegie-Illinois Steel, Carpenter Steel, 
Driver Harris, Wilbur B. Driver, Eastern Rolling Mill, Electro 
Metallurgical, Firth-Sterling Steel, Jessop Steel, Republic Steel, 
Rustless Iron & Steel, Sharon Steel, Simonds Saw and Steel, 
Superior Steel, United Alloy Steel and United States Steel. 
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eeeDO A LOT MORE THAN 
JUST BLIND RIVETING 


The Cherry Rivet is a mechanical blind rivet made 
of two parts, a standard brazier or countersunk 
rivet which is drilled and a double headed mandrel 
which passes through the rivet. 

Access to only one side of the work is needed 
to apply a Cherry Rivet. One operator does the 
job, using a gun which pulls the mandrel and forms 
a head on the blind side. 

This pulling action eliminates any hammering on 
fivets or the use of a bucking bar, making:the 
Cherry Rivet ideal for many jobs other than blind 
spot riveting, such as fastening brittle or pliable 
materials. 

Cherry Rivets are now made of aluminum alloy 
but new types of rivets in other materials are being 
developed to meet special needs. If you have any 
difficult riveting or fastening problems, consult our 
Engineering Service Department. 


- 


WRITE FOR HANDBOOK -— Get 
the complete story on Cherry Rivets 
in the 16-page Handbook A-43. oe Se. 
Address Department A-156, Cherry ai abla La 
Rivet Company, 231 Winston St., | 
Los Angeles 13, California. 





Cherry Rivets, their manufacture and application are covered 
by U.S. Patents issued and pending 








The lead wires of this 
180 cycle grinder stator 
were treated with L-661 
Lead Flexilizer prior to 
varnish treatment. 


Lead wire flexibility is maintained by using STERLING 
L-661 Lead Flexilizer, which permits bending of wires 
during unit assembly without endangering the insulation. 


It is applied to the leads only by brushing or dipping 
prior to the varnish treatment. Any excess flexilizer can 
be removed by wiping with a rag and the lead wires may 
then be varnished without waiting for the flexilizer to dry. 


Lead wires that have been “flexilized’” can be bent, 
curled or tied in knots and the varnish will still retain 
its smooth, even surface. Price is $2.00 per gallon—a 
trial quantity will be gladly sent upon request. 


124 Qhie River Boulevard, Haysville 
(Suburban Pittsburgh) Pennsylvania 


A LOCKING SLIP-FIT BEZEL is one of the big features of 
this new and better DRAKE Shutter Type Assembly. It 
permits instant lamp replacement from front of panel, 
without tools! Other improvements are complete, uniform 
illumination over entire surface of Jewel, and complete 
blackout with a quarter (90°) turn to right. Three fibre 
washers compensate for varying panel thicknesses. This 
patented Drake Assembly is only 
one of the many standard and special 
types we make. As the world’s larg- 
est exclusive manufacturer, quick 
deliveries in any quantities are as- 
sured. Is our latest catalog where 
you can reach it instantly? 


PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


PREFABRICATED HOMES 


(Continued from p. 122 


of today needs better air treatment and more of it. 
This will be incorporated in the heating and cooling 
system, of which we shall have both in greater amount. 
An adjunct to this will be better ventilation, one of 
the most sadly neglected of human requirements. Cook- 
ing fumes and odors are permitted to intrude rudely 
throughout the most modern of our present day homes, 
whereas for a very small investment they can be com- 
pletely controlled. Fresh clean air in adequate amounts 
will be delivered at certain points in the house, while 
the depleted or contaminated air will be drawn off be- 
fore it can be distributed, all predetermined by ventila- 
tion experts as part of the basic design. Control of 
the temperature and amount of air delivered will be 
incorporated into the equipment to maintain proper 
balance under changing conditions of use and climate. 

New uses, at present only guessed at, or even thought 
of, will be found for electricity in the home. The re- 
cently discovered sterilizing rays will be a common 
household object. There will also be a greater devel- 
opment of the home workshop—every man his own 
carpenter and all that. This will mean the develop- 
ment of a line of power-driven small tools and their 
accessories, and the workshop corner for them. No 
doubt we shall have full-fledged television shortly after 
the war. [Every house will have its radio and televi- 
sion corner. Some might even have their garden 


corner. Developments in the soil-less growth of plants, 


.coupled with more extensive knowledge of the needs 


of plants in the matter of light rays and controlled at- 
mospheric requirements, should make it possible for 
us to have the flowers we want when we want them 
or the vegetables ! 


WHAT ABOUT THE COST ? 


a been promised a better home, one has 
every privilege to inquire what it will cost. The 
answer is that with all its improvements it will not cost 
as much as one-half, perhaps not even one-third, the 
cost of the equivalent home of today without those 
improvements. This is what production methods, 
trained operatives, and applied research will give us. 
This reduced cost will be reflected all the way down 
the line from lower first cost, less expensive repairs 
and maintenance, less costly changes and additions. 
higher relative turnover value, even to lower assess- 
ment basis for taxation. The cut and try wastage will 
be eliminated. Architect’s, or shall we say designers’, 
fees will be spread over some thousand units instead 
of over three or four. The builder’s profit will be 
eliminated. Field labor will be reduced to a few days 
work of a very small crew capable of doing all of the 
limited variety of tasks required to assemble the house. 

One of the biggest savings will be in this matter of 
labor. At this point the cry of technological unem- 
ployment will be raised by some. But it will be clear 
that the year round employment, in a clean factory, on 
the vastly increased number of houses that it will be 
possible to sell will cause no unemployment, will in- 
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0 Direct current, drip proof motor 


Yo Direct current motor with 


waterproof protection 





he types of Century Motors shown on this 

page are now in service on many Naval 
and other marine applications. These motors 
are ruggedly built to meet the toughest condi- 
tions of wartime requirements. 


Here are some of the applications of Cen- 
tury Motors in the marine field: 





Diesel fuel pumps Pumps for fresh water 
Bilge pumps stills 

Transfer pumps Air compressors 

Brine pumps Refrigeration compressors 
Cooling water pumps Steering gears 

Fire pumps Fans and blowers 
Capstans Oil burners 


Hoisting machinery Workshop machine tools 






Generators and motor generator sets 


for light, power, and communication 
VU 3 phase, totally enclosed, 


‘ei sadiliell Maia A Century engineer will be glad to 

saad assist you with your electric motor 
4 application problems. His experience 
may prove valuable to you—why not 
call him in today? 








CENTURY ELECTRIC COMPANY 
1806 Pine Street 
St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 


Y 3 phase, rotating field generator 


: : ; 1/20 to 600 h 
with direct current exciter woes enantio 
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———— SIGMA 4-M.B.R. 
RELAY 


AC SENSITIVE RELAYS... 
WITH DC PERFORMANCE 


The conventional AC relay of dicted 
pole construction has two limitations. 


(1) Its power sensitivity is only a small frac- 
tion of that afforded by the same relay 
operated on DC. 


(2) lt cannot be successfully operated on a 
gradually variable voltage or current with- 
out passing through states of instability 
and chattering. This limits its usefulness 
to circuits in which the input is sharply 
changed from one level to another and 
rules it out for sensitive control on con- 
tinuously variable AC. 


SIGMA has perfected a complete unit which is an adap- 
tation of most SIGMA Sensitive relays to AC operation 
with neither of the above disadvantages, by incorporating 
within the relay housing a midget selenium rectifier of 
the full wave type, with or without a filter condenser 
as circumstances dictate. Operation is attained on con- 
tinuously variable AC with no instability or chatter, and 
at practically the same power sensitivity afforded on 
DC. Unit is more compact and saves space. 


The new SIGMA. 4-M. B. R. 

RELAY is satisfactory for use 
under usual range of wartime 

environmental conditions. 


Sigma lastraments, 1c. 
CAemackive RELAYS 


74 FREEPORT ST., BOSTON, 22; MASS. 





deed create greater employment. All we need hope for 
is an enlightened approach to this problem. Because 
the employment will be steady and non-seasonal, and 
because it will not require the worker to be a migrant, 
following the builder from place to place, we must 
expect that certain labor rates will be less, at least 
relatively, than they have been. It is to be hoped that 
there will be no piling up of unjust costs and restric- 
tive requirements. The direct beneficiary of prefab- 
rication is the working man, the marginal and sub- 
marginal home owner. It must be recognized that 
every dollar of value squeezed out of the prefabricated 
home, or added to its cost, will be a dollar taken out 
of the pocket of some little man who has only so many 
dollars and wants to make them stretch as far as pos- 
sible to provide as much as he can in the way of a 
livable habitation for his family. On the other hand, 
every dollar of value added to those homes will be a 
dollar delivered to a rightful owner. 

It is to be hoped that the business management of 
the prefabricating companies, the employees who work 
in the factories, and the local governments, which pass 
the laws and assess the taxes, will keep this vision ever 


*before their eyes—better and better homes for more and 


more people at a smaller and smaller expenditure of 
human effort. 


NEW PLASTIC MOLDER 


(Continued from p. 93) 


achieved when good contact between bands and cyl- 
inder is continuous all around the periphery of the 
cylinder. For a number of reasons, it is impossible to 
secure the bands directly to the cylinder without a 
large amount of breakage or without going to a type 
of construction which would make replacement difficult. 
This problem has been overcome completely through 
use of the band retainer. 


ELECTRONIC PYROMETER CONTROL 


EADS from lugs on each band are brought to a 

terminal block mounted in a steel box (Fig. 
4 (B).). Flexible metal tubing runs from here to a 
terminal box and from there to the control panel. This 
construction provides for easy. replacement of bands 
and removal of connections from the complete heating 
cylinder whenever this is necessary. Two electronic 
pyrometer controllers keep front and rear parts of the 
cylinder at a predetermined temperature. These regu- 
lators consist of two independent parts: one is the 
measuring element—which is operated by a thermocouple 
and employs a milli-voltmeter as indicating instrument 
—the other is the control element. The latter consists 
of a magnetic relay, two»mercury solenoid switches, a 
vacuum tube, and an oscillating cirguit. A cogtrol point 
spotter can be shifted along the seale of the instrument 
to set the control elements at a selected temperature. 
As the position of the pointer changes, characteristics 
of the resonant part of the oscillator circuit vary. This 
controls output of the vacuum tube which, in turn, 
energizes or de-energizes the heating bands. 
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0 Our Folder File fits the 
a standard file drawer. 
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h 
This handy-reference Folder File serves 
you as a permanent reminder of our plas- 
a . oe 
4 tics engineering and molding facilities. 
a 
. Enclosures show examples of Functional 
g a ane ‘ . ; 
c REPRESENTATIVES Design in Plastics which may be of interest 
. DETROIT 3 z . 
1- 05.06 NEW CENTER BLDG. in relation to your post-war product devel- 
e ‘ 
. LOS ANGELES opment. For a free copy of the Folder File, 
it 1440 SO. ROBERTSON BLVD. 


CANADA write to the address below. 


“cane” DEASTIC MANUPACTURERS 


INCORPORATED 
INJECTION AND TRANSFER MOLDING 
| scoetdildinnibinimnnditheimeldiiledaedd STAMFORD, CONNECTICUT 
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744 W. HASTINGS ST. 
VANCOUVER 









MONTREAL 





1405 BISHOP ST., 








Y-26 « ¥-27 


COMPOSITE «- BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Cemposite highly integrated insulating materials comprising 
mica splittings bonded with insulating. organic bonding 
rg oe te 


@ Compact, thin, flat, lightweight sheets completely resistant to 
repeated er continuous subjection to temperatures of redness. 


@ Strong. hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


@ High dielectric strength and insulation resistance. 

@ A dependable source of supply in unlimited quantities. 
@ Available in sheets in all thicknesses from .005” up. 
@ Also in punchings to specified dimensions. 


@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
Purposes. 


© Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


eae a 
MAGNETS 


Meeting the 
Rigid Requirements 
of Sperry-Made Products 


When lives and equipment depend upon precision 
instruments, ‘‘satisfactory performance’ is not good 
enough for The Sperry Gyroscope Company. Per- 


fection is demanded . . . and, in Cinaudagraph 
Permanent Magnets, perfection is obtained. We are 
meeting every rigid specification and a heavy pro- 
duction schedule—the reason, perhaps, why we are 
one of the larger suppliers of permanent magnets 
for Sperry. 

Our extensive experience and manufacturing facili- 
ties can also help you solve your magnet problem. 


CINAUDAGRAPH CORPORATION 


STAMFORD, CONNECTICUT 3-CC-3 i 


QQA AAA. o»dvOl°’]DQawawvwvwoooo RNAV 


‘GUIDE TO CONTRACT TERMINATION 


Nema (National Electrical Manufacturers Associa- 
tion) issues a special bulletin to answer these ques- 
tions: What should a manufacturer do to prepare for 
the handling of war contract termination?, and how f 
should terminations be handled when received? Since 
all companies problems in this regard will differ in 
many important respects, the bulletin only suggests 
broad steps. It does, however, include details of a 
typical plan from which combination, procedures can 
be worked out. Address the Industry Service Dept., 
National Electrical Manufacturers Association, 155 
Fast 44th St., New York 17, N. Y. 


HOW’S BUSINESS 


Now that statistics on production volume in_ the 
United States are at levels more likely to scare the Axis 
than to give them information of aid or comfort, fig- 
ures compiled by the Bureau of the Census, Washington 
25, D. C., are being released by WPB (War Produc- 
tion Board). Some of the current data cover the fol- 
lowing subjects : 


Heat treating furnaces—Current monthly ship- 
ments approximate 50 per cent of the peak level which 
obtained during the last quarter of 1942 and the first 
half of 1943. New orders have been fluctuating be- 
tween 4+ and 5 million dollars per month since mid- 
1942 when a 22 million dollar peak was left behind. 


Dry cell ‘batteries—Total production during the 
first 9 months of 1943 beat the 1940 rate by about 35 
per cent. Specifically, railroad lantern cells, up 147; 
radio cells, 57; number 6 type cells 32; and hearing-aid 
cells up more than 40 per cent. 


Flashlight cases—Running about 70 per cent of the 
1940 rate, production for the first 9 months of 1943 
attained a quarterly average of $3,805,000 units as 
against 1940’s quarterly average of $5,462,000. Port- 
able electric lanterns are not included. 


Automotive replacement type storage batteries— 
Shipment was made of almost 4,973,997 units in the 
third quarter of 1943 as contrastedwith a total for the 
year of 1941 of $17,604,790. Data cover all new and 


ELECTRICAL MANUFACTURING 








OY 


= 


Ha ng up 
this new insulation sample book 


FOR HANDY REFERENCE 


Simplifies selection... ordering... application of 


iil *% MICAS 
* TAPES 
* FABRICS 
* 


PAPERS 


‘p- 
ich 


| This new handy insulation sample book puts answers 
rst 


to your insulating problems at your finger tips. 
iT 
ir CU A oo When you need to specify mica, fabrics or tapes, 
‘ actual samples will help you to determine the correct 
W type and grade. Title tabs at the bottom of each page 
the estinghouse @ help to identify the right insulating material. quickly. 
PLANTS IN 25 CITIES... OFFICES EVERYWHERE : ; ; 7 

35 On facing pages are dimensions, ratings and helpful 


7 INSULATING MATERIALS “lication data. 


id ne Naturally, only representative samples of the complete 
aoe, Westinghouse line of Tuffernell Insulating Materials can 
be included in this book. Other items include sleeving, 
cordage and wedges; varnishes, thinners, enamels, paints 
and oils; cements, compounds, babbitts and solders . . . 
every one developed for, and ‘‘tested-in-use’’ in Westing- 
house electrical apparatus all over the world. 


Copies of this handy sample pack are available 


~— 7 + free through your nearest Westinghouse distributor. Ask 
the - A for the Tuffernell Insulation Sample Guide—B-3322. 
the ea Ngee Westinghouse Electric & Manufacturing Company, 
ind East Pittsburgh, Pa., Dept. 7-N. j-06355 
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ow Many Plastic Parts 
Like This Do You Need ? 


The above photo illustrates only a few of the many plastic 
parts injection molded daily in our plant. Unfortunately, 
this photograph does not show the many different specifi- 
cations and close tolerances which were adhered to. Neither 
does it show many of the tough problems encountered and 
solved due to Standard Engineering “know how.” 

Standard Molding Engineers have been associated with 
injection molding since the inception of this division. of 
the plastic industry. Their advice and assistance on your 
present engineering and production problems and postwar 
products will prove valuable. 

Mail us your blue-prints today for detailed analysis. 


STANDARD MOLDING CORP., Dayton 1, Ohio 



































WRITE FOR THIS CATALOG 
—on your business letter- 
head, or tear out this coupon 
and attach it to your sta- 
tionery today. 
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Standard Molding Corporation 
Dayton 1, Ohio 


Please send me a copy of your new Plastics Catalog without 
charge or obligation. 

















an Meme. oa 











Address aSries~2: 
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City 


| ASTM standard and _ tentative-standard 


















| factory-rebuilt electric storage batteries intended to op- 
erate starters, ignition and lighting systems and electric 
signalling devices on motor vehicles. 
| the Army, Navy, Maritime Commission, and other mili- 
| tary or semi-military government agencies ; and by lend- 
lease or sale to the United Nations not included. 


Machine tools—After an 8-fold expansion from pre- 
war levels to the war time peak, monthly machine tool 
shipments slid to $71,811,000 in November, 1943, only 
55 per cent of the previous December’s $131,960,000. 
However, these figures report better than 4 times the 
1939 monthly average of $16,660,000. 
1943, new orders ($31,726,000) were only 42 per cent 
of the preceding November and only 9.5 per cent of the 
| peak month, March, 1942, which was $338,334,000 


In November, 


PAPER AND PAPER PRODUCT STANDARDS 


| Cover some 40 specifications, test methods, and related 
standards. 
dures for alkali staining, ash content, casein, compres- 
sion testing, folding endurance, grease resistance, 
moisture, opacity, resistance to passage of air, surface 
wettability, tearing resistance, thickness, and_ basic 
weight. 


Among test methods included are proce- 


Work of the committee preparing the volume 


has been closely co-ordinated with the activities of the 
| Technical Association of the Pulp and Paper Industry. 
_As with other standards, the intention of this publica- 
_tion is presentation in convenient form of various 
methods of 





MEETINGS AHEAD 


Feb. 28-March 3. American Society for Testing 
Materials. Spring Meeting and Committee Week. Cin- 
cinnati, Ohio. Robert J. Painter, assistant to the secretary, 
260 South Broad St., Philadelphia, Pa. 


April 2-5. American Ceramic Society. Pittsburgh, 
Pa. Ross C. Purdy, general secretary, 2525 North High 
St., Columbus, Ohio. 


Aptil 3-5. American Society of Mechanical Engi- 
neers. Spring Meeting. Birmingham, Ala. C. E. Davies, 
secretary, 29 West 39th St., New York 18, N. Y. 


April 12-15. Electrochemical Society. Spring Meet- 
ing. Milwaukee, Wis. P. Deren, general chairman, Pabst 
Brewing Co., Milwaukee, Wis. 


April 17-19. Society of Motion Picture Engineers. 
New York, N. Y. Harry Smith, Jr., executive secretary, 
Hotel Pennsylvania, New York, N. Y. 


April 24-29. National Electrical Manufacturers As- 
sociation. Spring Meeting. Chicago, Ill. W. J. Donald, 
managing director, 155 East 44th St., New York, N. Y. 


April 27. Institute of the Aeronautical Sciences. 
National Light Aircraft Meeting. Detroit, Mich. Robert 
R. Dexter, secretary, 30 Rockefeller Plaza, New York 
20, N. Y. 


May 8-10. American Society of Mechanical —- 
neers. Oil and Gas Div. Meeting. Tulsa, Okla. C. E. 
Davies, secretary, 29 West 39th St., New York, N. Y. 


== 

" ‘May 22-24. American Gear Manufacturers Asso- 
ciation. Twenty-eighth Annual Meeting. Rye, N. Y. 
Newbold C. Goin, secretary, 602 Shields Bldg., Wilkins- 
burg, Pa. 
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| When so much depends 


on things so little... 


Cruisers and carriers standing off shore... 
bomber and fighter planes snarling overhead 
... barges disgorging troops and guns and rum- 
bling tanks . . . that’s invasion, today! 


Yet important in the control of this huge 
mechanized invasion force are thousands of little 
electric motors—some that weigh but a few 


ounces. Motors that swing gun turrets and~ 


operate range finders . . . that keep radio tubes 
cool ... that tell pilots if ailerons and wing flaps 
and stabilizers are working—and whether bombs 
are away or landing gear down. 


Long a leader in building small motors, Delco 
Appliance is proud of the part its precision-built 
products are playing in this highly motorized 
war. The sum of perfection in little things is a 
tremendously big thing, as the Axis is discovering. 


APPLIANCE 


ROCHESTER, N. Y. 


DIVISION of GENERAL MOTORS 


PEACETIME PRODUCTS: DELCO APPLIANCE MOTORS, DELCO 
AUTOMATIC HEAT (OIL-GAS-COAL) DELCO LIGHT AND POWER 
PLANTS, DELCO-LIGHT BATTERIES AND DELCO WATER SYSTEMS. 





{ 


fnistionbook lies the = pose to shorten this war 


oo ea i save the lives of thousan 
‘ee investment now. 


ba INVEST IN. WAR BONDS—AGAIN AND AGAIN! — 
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of our boys. Make that 





More than a. million Delco 
Appliance Motors are now 
performing a host of special- 
ized war jobs. Some of the 
copes in which they are 
used includes: 


For Aireraft: Instruments, 
Control Devices, Bomb- 
sights, Automatic Pilots, Gy- 
roscopic Gun Sights, Gun 
Chargers, Gun Computers, 
and Aerial Cameras. 

Among other uses are motors 
for: Automatic Radio Tuners, 
Portable Field Radio Trans- 
mitters, Antiaircraft Gun 
Directors, Tank Sirens. 
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Pomet parts are saving time, material and labor for manufactur- 
ers.in the electrical industry who wish to combine high standards 
with volume production. In iron pole pieces, for instance, where 
high technical density and close tolerances are both necessary, 
Pomet applications of powder metallurgy have made possible 
inc quantity production at substantial savings. 

In units where electrical conductivity must be combined with 
resistance to wear and high temperature, two metals like copper 
and tungsten or copper and molybdenum can be homogeneously 


blended with a uniformity of composition that could not be 
approached by foundry methods. 

The following list will give some idea of the interesting possi- 
bilities of Pomet powder metallurgy applications: 

@ CLOSE TOLERANCES WITHOUT MACHINING—In many cases, 


finished pieces can be held to tolerances of plus or-minus .001” 
or even closer, with all or most of the need for expensive machining 



















































































eliminated. 
@ DENSITY—Small parts which approach high technical density can 
be made. Complex Pomet parts often satisfactorily replace machine 








parts which were made by conventional methods. 

@ CONTROLLED POROSITY—Pomet parts can be made with intentional 
porosity for special applications or porosity can be reduced to 5%. 

@ WEAR RESISTANCE—Pomet parts can be made to resist strains 
and stresses and, in many cases, they out-perform the more expen- 
sive parts they replace. 

@ DUCTILITY OR, HARDNESS—When high ductility is a necessary 
characteristic, P. can give it to you. » too, can be 
incorporated when \required. 

In quantities of 20,000 atid over, Pomet parts are especially inter- 
esting to manufacturers who have to keep cost in line with rigid 
speciicosions. New and enlatged plant facilities enable us to offer 
exceptional service. Send for interesting and informative literature. 


Don't decide until you'see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SussiIDIARY OF GENERAL BRONZE CORPORATION 
30-52 Greenpoint Avenue Long Island City, N.Y. 































































































FROM POWDER “TO PARTS 






test and specifications. Standards have been formally 
adopted by the Society. Tentative standards, while 
designated as tentativg, represent the most up-to-date 
thoughts and practices and are recommended for indus- 
try use. The tentative designation is expected to re- 
main in effect for a year or more prior to adoption as 
standard so that criticisms and comments can be made. 
While some unrelated subjects are included, three of 
the six included specifications concern themselves with 
electrical uses of paper and paper products. American 
Society for Testing Materials, 260 South Broad St., 
Philadelphia 2, Pa. 


ELECTRIC ENERGY IN FIGURES 





Tabulated data released by Edison Electric Institute, 
420 Lexington Ave., New York, N. Y., summarizes 
activities of the Electric Light and Power Industry 
during the year 1943. Figures are compared with 
those for the previous year and percentage changes 
are indicated. Headings include generation by steam, 
hydro, and internal combustion plants; net generation 
imports ; company and producer use; and losses. Dis- 
tribution figures are subdivided into broken-down fig- 
ures on number of customers, kw.-hr. sales, and reve- 
nue. Residential service is indicated in terms of kw.- 
hr. per customer, average annual bill, and revenue 
per kw.-hr. Statistics are cross tabulated by type of 
prime mover and geographical distribution to include 
kw.-hr. generated, capacity in kw. and kw.-hr. gener- 
ated per kw. of capacity. Further figures dissect gen- 
erating capacity by type of prime mover and _ utility 
ownership by individual states. 


GLASS RADIO INSULATOR STANDARD 


Represents co-ordinating efforts of industry and armed 
forces representatives. This activity was requested by 
WPB (War Production Board) to facilitate produc- 
tion of glass radio insulators, and existing Signal Corps 
specifications have been rescinded in any provisions 
which conflict with this standard. Because there are 
many sizes and shapes of glass radio insulators now in 
use by the armed forces which are not governed by 
this standard, the data will not be found suitable in 
all cases for direct replacement of existing types. In- 
tention is not to cause discontinuance of manufacturing 
of variant types but rather to control the preparation 
of new manufacturing facilities. 

Contents of the publication include applicable speci- 
fications and drawings, classification, material and 
workmanship, general and detail requirements, methods 
of inspection and tests, packaging, packing and marking 
for shipment, and requirements applicable to individual 
government departments. Among insulator types 
shown in the drawings are metal-base, cylindrical pil- 
lar; metal base, pillar; lead-in; and strain insulators. 
Also included are coil and miscellaneous tubes; and 
shells for fixed capacitors. 

In an appendix are presented design criteria devel- 
oped for use as a reference by the engineer-designer. 
Summarizing that which is considered good design 
practice, the section bears information capable of help- 
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Aircraft Refuelers (such 
as shown at left) built by 
The Heil Co., Milwaukee, 
utilize Whitaker ‘Cables. 





HELP YOU WITH 


YOUR WIRING PROBLEMS 


WIRING HARNESSES e CABLE ASSEMBLIES ¢ BONDING JUMPERS 
AIRCRAFT and RADIO CABLE PRODUCTS 


First for war—and then for peace needs—Whitaker 
Engineered Wiring Service is made available to 
all industry. 

Backed by our 24 years’ experience in the 
automotive, electrical and radio fields, Whitaker 
has the “know-how”, skilled man-power and plant 
facilities to turn out Cable Assemblies, Wiring 
Harnesses and Flexible Leads for power and 


lighting. 


WHITAKER 


Regardless of whether your problem is one for 
immediate needs—or for the future, please write 
us. Mail a wirirg diagram or blueprint of the 
assembly required, and our engineers will give 
the matter prompt attention. ° 


* | 
WHITAKER BATTERY SUPPLY COMPANY 
Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 
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frayed wires at terminals. 


6 SIZES 
13/32” high 







HOWARD 6B. 














tus UNIVERSAL 
2-PIECE INSULATOR 






















































































220 





JONES BARRIER STRIPS 


Solve Most Terminal Problems 






metal spacing and prevent direct shorts from 


Cover every requirement. From 7 ” wide and 
with 5-40 screws, to 2 , x 

114" high with 14"-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 


Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 








A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
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For theimportant service in which 
these Acme Power Supply trans- 
formers are used, a breakdown 
of dn insulator would be intoler- 
able. The Universal “dry process” 
insulator illustrated, has helped 
to maintain Acme's high stand- 
ards of performance. Genuine 














electrical porcelain is unaffected | 


by, fumes, .acids, arcing, heat or 


: cold, and will not corrode; car 


bonize or oxidize. 


IS TEAMED-UP WITH 
ACME ELECTRIC PERFORMANCE 


Universal “dry process” porcelain parts are engineered to 
meet exacting electrical and mechanical specifications. 


tHE UNIVERSAL ctay probucts co. 


1540 EAST FIRST ST. © © « SANDUSKY, OHIO 




































ing to increase production. Closer tolerances than those 
indicated or special designs are shown to require spe- 
cial handling in some form or another. 


VACUUM TUBE NONLINEAR PARAMETER 


Recently published is a book bearing implications for 
the engineering design of vacuum tube apparatus. Titled 
“Graphical Constructions for Vacuum Tube Circuits,” 
the book was written by Albert Preisman, Director of 
Engineering Texts and Consulting Engineer, Capitol 
Radio Engineering Institute. Designed to fill a gap 
in the existing literature on vacuum tubes, this work 
refers to those geometric manipulations by which are 


obtained solutions to problems on nonlinear circuits, | 


particularly those involving vacuum tubes. Realizing 
that the engineer usually prefers the analytical method 
of approach, the author points out that many practical 
problems are amenable solely to graphical or experi- 
mental methods of attack. Chapters cover nonlinear 
circuit problems, thermionic vacuum tubes, elementary 
graphical constructions, reactive loads, balanced ampli- 
fiers, detection, and miscellaneous considerations of 
feedback, plate isolation, and effect of low grid coup- 
ling resistance. McGraw-Hill Book Co., 330 West 
42nd St., New York, N. Y. 


NEMA CHANGES BY-LAWS 


Companies eligible for membership in Nema ( National 
Electrical Manufacturers Association) will no longer 
be required to affiliate with at least one section as they 
previously were. A revision approved by letter ballot 
makes it possible for a company to join the association 
without affiliating with any section although the or- 
ganization is required to pay dues on all products they 
manufacture within the scope of any Nema subdivision. 
Another change which has been approved, concerns 
the provision made for only three regular meetings of 
the Board of Governors in a year. Since the: Board is 
currently meeting monthly, the section of the by-laws 
making the conflicting statement has been deleted. 


ELECTRON OPTICS 


Relates electronic fundamentals to the more familiar 
subject of visible light. Titled, “Electron-Optics,” this 
volume,js the result of combined effort by translator 
Arthur Palme and author Dr. Paul Hatschek.’. Origi- 
nal writing of the book was completed in Germany in 
1936'but translation did not begin until 1941, shortly 
before the end of possible communications between 
author and translator. To bridge the gap between 
1936 and the present, an additional chapter has been 
appended. Serving the announced purpose of giving 
the fundamentals of electron optics in a simplied form, 
the work presents its mysteries in form assimilable by 
those having no previous acquaintance with the sub- 
ject. Plain language is used throughout and mathe- 
matics is avoided. Attractive and ingenious methods 
of comparison are used to link the unknowns with more 
familiar, analogous optical principles. 

Chapters are devoted to: Electricity flowing in a 
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METALLIC 
RECTIFIERS 


Sulphide Selenium 


A... you working on any plans that in- 
volve D. C. Power Supplies, Metallic Recti- 
fiers, or Conversion Assemblies? 

Our Engineers are constantly devoting their 
thought and attention to the multiplied 
applications of rectified power—and their 
specialized experience is extremely valu- 
able to you. 

The combination of this Engineering back- 
ground— plus the reliability, efficiency, and 
dependability of BL Metallic Rectifiers—will 
bring you a new conception of AC-DC 
conversion. 
Submit your conversion problems to us. 
We will gladly render a thorough Engi- 
neering service—without obligation to you. 


Write today for Bulletin 88 on BL Metallic Rectifiers 
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Designers and manufacturers of Copper Sulphide and Selenium Rectifiers 
Battery Chargers, and D.C. Power Supplies for practically every requirement 
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vacuum, recording beams, nature of light beams, lens 
evolution, refraction and optics of image formation 


OVER yt TTT | photometric optics, lenses produced by electric and 


magnetic fields, motion of electrons in magnetic fields, 


SPROCKETS | elementary and applied optics, resolving power and 
limit of enlargement, television and recording tubes, 
a principles of amplifying tube design, electron multi- 
th STOCK nan y _ pliers, light controlled multipliers, and voltage con- 
3 trolled multipliers. 
Given as an example of one of the electron-optical 
Send blueprints or spec- products to reach.commercial usefulness since the writ- 
ifications for quotations, : ; ree ‘oe : 

you assume no obli- ing of the original manuscript is the electron microscope 
gation. which has made a millionth of an inch a sizeable and 
easily visible entity. Other, similar revelations await 
the war’s ending. Produced by American Photographic 

Publishing Co., 353 Newbury St., Boston 15, Mass. 


THREE AT A TIME 


N ADEQUATE STOCK consisting of over two 

thousand types and dimensions, all embodying 

the engineering experience and research of CULLMAN’S 

many years in the field. Sprockets to fill special require- 

ments can be produced with accuracy end precision at 

low cost. Roller, block and high speed silent chains are 
carried in large inventories. 


Write today for the 
CULLMAN Sprocket Catalog E. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD ST. CHICAGO a ILL. 


Electrodeposition of copper, tin, and zinc simul- 
taneously from special alloy plating anodes is being 
practiced with success at Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. Surfaces produced by 
this technique have high electrical conductivity as 
needed in hf. circuits ; corrosion and abrasion-resistance 
better than that of nickel plate; and mirror finish ex- 
ceeded only by silver. Handled by standard plating 
processes, the coating is entirely non-magnetic (nickel 
is not) and it is deposited with greater uniformity in 
recesses and cavities than nickel can be. Originally, 
the development was undertaken for specification in air- 
craft instruments but many other advantageous uses 
have since been discovered. 


SAUMODA AAMC NOUGAT i. 


POSTWAR SIGNPOSTS 


: « | © Looking to improvements in heating and air condi- 
: = tioning equipment for the postwar building, there 
: =) | has been established, i |i 


, in Detroit an Indoor Climate In- 


“ym | | stitute. Planned to serve as a clearing house for in- 
q t 7 F i] i F A a - i | formation, the organization will conduct a program 


_ aimed at educating the public in the benefits to health, 

_ comfort, and economy resulting from properly engi- 

| neer-designed prime heating equipment for coal, gas, 
| 


or oil; and warm air, hot water, or steam. Projected 
for immediate execution are a survey of the manpower 
situation and a study of existing codes, standards, and 
practices. Personnel is listed in part under, “About 
People You Know.” 


a 5 Growing utility of cold cathode fluorescent com- 
Brainin contacts enter into the ‘ . es 2 . 

assembly of electrical devices for 4% | ponents may give that form of illumiation an increas- 
every branch of the army, navy © | ing share in the postwar lighting market as standard 
_ ex egg 7 ; | fabricated lamps make their appearance. Available in 
designs for your specific purposes. ~~ § =) | 4, 5, 6, and 7% ft. lengths, the new units make it prac- 
, 7 a tical for many of the less elaborately equipped contrac- 
. ve Me oe : tors to undertake installations. Heretofore, tubes have 
been made up locally on a strictly custom-built basis. 
uF s. B i A J . L Wy a VE Having an overall length of 93 in., the 714 ft. lamp 
| 1s designed to combine with standard 96 in. lengths of 

sheet steel, plywood, and pressboard for reflectors. 


233 SPRING STREET — NEW YORK, N. Y. 


CHIGAN AVENUE 


It might turn out that the common cold will be one 
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MODEL J-50 BLOWER UNIT 
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Keep the bull in the barnyard 


@ Few city folks know what an “electric” fence looks like, 
but any farmer will tell you how a waist-high strand of wire 
carrying a light, intermittent electrical current keeps farm 
animals within any desired area. 


Made of rustless phosphor bronze these springs actuate 
the clocklike mechanism of the fence charger. Paper thin 
yet durable, they are another example of Holly's versatile 
manufacturing facilities. 


Write, wire or better still . . . phone us! 


AMERICAN SPRING 
0 HOLLY inc. vous, micuican 
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No. 555 .. . (N.A.F. 47940); High arched 
lens in chromium plated screw mounted cap; 
for double-contact candelabra bayonet bulb, 
¥y” diameter mounting hole. 


KIRKLAND HEAVY DUTY UNITS, stand- 
ard since 1931 on the products of America's 
finest manufacturers. All units feature: single 
hole mounting; easy lamp removal from the 
front; screw terminals in husky sockets; longer 

area for thicker panels; and most 
important, Non-Turn Lug to prevent the unit 
from turning in the mounting-hole. 


Distributed Nationally by 


GRAYBAR ELECTRIC 
COMPANY 


The H. R. KIRKLAND CO., Morristown, N. J. 





of the major casualties in the postwar period as re- 
search work with ultraviolet light progresses at West- 
inghouse Electric & Mfg. Co. Colds and several other 
epidemic diseases thought to be carried from person to 
person by virus may fall victim to radiation capable of 
inactivating as much as 99.9 per cent of present bac- 
teriophage in tests. One type of virus, bacteriophage 
is apparently destroyed when photons of light strike 
a vulnerable spot in the molecule—near misses being 
ineffectual. In the case of bacteria, a hit at any point 
causes a partial or fatal injury. Vanquishing of the 
virus still hangs on that 0.1 per cent. 


Suggestions by committees of the Radio Manufac- 
turers Association relate to procedures for reconver- 
sion. They urge that no individual company be penal- 
ized in the postwar market because of its position in’ 
war production and advocate establishment by the Gov- 
ernment of a future date for starting of civilian re- 
ceivers, at least six months in advance. Quotas should 
be quarterly with three months advance notice and pro- 
vision for quarterly deferment. They recommend that 
each manufacturer be allowed to determine his own set 
models and that there be no “Victory” types. Price 
regulation should be avoided if possible, they urge, but 
if unavoidable, prices should be established in accords 
ance with then-current costs. 


War dimout requirements have pointed the finger at 
relationships between adequate street and highway 
lighting and safety from accident and dark-induced 
felony alike. Postwar cutdoors will probably be bet- 
ter illuminated than ever as a result. The street and 
highway lighting safety bureau of Nema has gathered a 
dossier of information to guide future activities of offi- 
cials and facilitate work of utilities. Special studies 
are currently being made in several states and results 
will be released early this year. 


Processing of porcelain enamels may exhibit pro- 
found changes when current studies by the Porcelain 
Enamel Institute are finished. Among new ideas being 
considered by the committee on process development 
are dielectric and induction heating for drying and fus- 
ing ; use of multiple or repeat tanks and electrolytic tech- 
niques in cleaning ; atmospheric control of furnaces for 
the banishment of surface irregularities in the finish; 
electrolytic precipitation of sprayed porcelain enamels; 
and increased air cleaning activity for both process 
control and material recovery in spraying. 


Now ready for use by city and state officials charged 
with traffic control responsibilities is the Buffalo Post 
War Traffic Plan book. Planned and executed by the 
traffic advisor for the division of safety in the city of 
Buffalo, the volume puts special emphasis on co-ordi- 
nated street lighting, traffic control devices, and traffic 
signs and may bear implications for the engineer-de- 
signer in these and related fields. Distribution is spon- 
sored: by the Traffic Signalling Section and the Street 
and Highway Lighting Safety Bureau of Nema, H. M.. 
Bourland, Secy., 155 East 44th St., New York 17, N.Y. 


An indication of the character of one of the person-- 
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Glass has remarkable chemical stability. 
You can count on one hand the few, acids 
or alkalies that can seriously harm it. 

The fact that glass so successfully resists 
chemicals that destroy other materials is 
something for designers to think about. It 
brings to light a practical way to build extra 
durability into equipment, products and build- 
ings that are subjected to destructive elements. 

Maybe you’ve never thought of glass as a 
durable structural material. Used rightly, it 
is just that. 

Glass will not rot, oxidize or disintegrate. 
It has a lower coefficient of expansion than 
any other structural material. It is one of the 
hardest and smoothest surfaces known. It will 
not absorb odors or moisture. Glass has 
unusual resistance to abrasion. And glass has 
a higher tensile strength than some metals. 

You can find other materials with some of 
these properties, to be sure. But nowhere 
else can you find such chemical and structural 
stability combined with transparency. 

The properties we have mentioned can be 
teamed up in many ways to fit your particu- 
lar needs. You can have glass in flat sheets, 
bent shapes, laminated, and fabricated with 
other materials. Transparent, translucent or 
opaque. Colorful or colorless. 

Where can you use glass? Let your imagina- 
tion run wild. Then talk it over with us. Let 
us match our knowledge of glass with your 
knowledge of your own problems. We may 
come up with just the answer you are look- 
ing for. We’ve done it for others. Why not let 
us try it for you? Libbey-Owens-Ford Glass 
Co., 2634 Nicholas Bldg., Toledo 3, Ohio. 


Destructible? Wood— Metal — Plastics — Glass. 


No material is indestructible. However, barring unseen 
conditions, no material will fail on a job in which it has 
been properly specified and engineered. When our appli- 
cation engineers say ‘‘Yes’’, you can be sure about glass. 


LIBBEY°OWENS*FORD 


A GREAT NAME IN 
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Condented Power for 


VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K” Motor and 
the Model ““MS” are the shaded pole 
induction type—the last word in 
eficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 

Both these models uphold the Alliance 

reputation for all ‘round dependa- 

bility. In the busy post-war period, 

there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


Model “MS” — Full Size 
Motor Measures 


New Model “‘K”— Full Size 
Motor Measures 
214” x 235” x 3%,” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


Ceca STR E e wR ae 


MANUFACTURING CO. 


nel problems which promises to be magnified in thej 
postwar period is shown in figures released by General) 
Electric Co., Schenectady, N. Y. Already 2400 of the} 
company’s employees who entered the armed services) 
since Pearl Harbor have been honorably discharged 
and reabsorbed into G. E.’s activities. This leaves? 
39,236 others to whom“thé old job or other quite as’ 
good is hoped to be given as time goes on. Smaller’ 
organizations have proportional problems. 


VICTORY MODELS ARE OUT 


A glimpse into the negative aspect of postwar and 
interim appliance models is provided in a statement 
of OCR (Office of Civilian Requirements). Encour- 
agement toward the design of “victory” models will 
no longer be given by this agency which has discovered 
both consumers and retailers strongly against such pro- 
duction. Future efforts will be directed toward the use 
of allotments of scarce materials in product designs 
essentially pre-war with possible restrictions on weight 
of the most critical materials causing only superficial 
changes in design. 


Advances made during the past year in industrial 
radiography may hold considerable promise for the fu- 
ture of the art. Items of accomplishment contained in a 
list released by Sam Tour and Co., include development 
of the betatron which operates at 19 million volt to 
penetrate 24 in. of steel with 5 minute exposure; a unit 
to photograph armor piercing bullets as they enter steel 
plates, and equipment to perform 24 hr. operations on 
light metals in assembly-line work. Material being 
inspected flows past the tube continuously, and defects 
are called to the attention of the operator by an elec- 
Miscellaneous progress is 
shown by development of high intensity illuminators 
for reading plates; in a new x-ray unit operating at 
100 million volt; and in successful photographing of 
images on fluorescent screens. 


tronically controlled signal. 


Cereal-processing General Mills Inc. is being dis- 
cussed as a prominent new entrant into the postwar 
appliance field. Irons, toasters, and waffle irons are 
indicated as possible products of the company’s mechan- 
ical division which has been active in the manufacture 
of special precision products for the Navy. Merchan- 
dising is to be effected through grocery outlets. Thus 
a new competitive factor, product-wise and market- 
wise enters the field. 


Transition problems involving the change from war 
to peace being likely to affect all companies, even those 
not in war production, NAM (National Association of 
Manufacturers) 14 West 49 St., New York 20, N. Y., 
is issuing a series of five booklets treating various 
phases of the situation. Of the two already released, 
one is titled, “Guide to Internal Organization for Cor- 
poration Postwar Planning,” and the other, “Guide to 
Postwar Sales Planning-” The first summarizes the 
experiences of more than 350 representative manufac- 
turing outfits and suggests a step-by-step program. The 
second covers the building or rebuilding of distributor 
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Wire or cable protected by Lexel insulating tape cannot 
get out of center. That’s because this unique tape forms 
a continuous helical tube in which the conductor is auto- 


fu- matically and permanently centered and _ heat-sealed. 
in a 


rent This positive centering provides the further ad- 


vantage of light weight and low bulk because no extra 
insulation is needed for a margin of safety. Of course, 
Lexel meets every requirement of high dielectric 
strength, high insulation resistance, flame retardant 


ects li qualities and extremely low moisture absorption. 


lec- I For compact, lightweight installations in low-tension 
s is ‘ 


service, such as controls, instruments, lead-in and 
ors 


af hookup wires and electronic circuits, Lexel (cellulose 


acetate butyrate) is an accepted military specification. 
Write us for additional information and names 
of manufacturers who supply Lexel insulated wire 


and cable. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop Jami- 
nated insulation products, custom-made to special purpose 
specifications, such as slot cell and phase insulation for motors, 
insulation for shipboard cables and other uses. If your require- 
ments are unusual, call on us. 


10Se : ae “LEXEL” is a registered trade-mark of The Dobeckmun Company, 


Te 


INDUSTRIAL PRODUCTS DIVISION + CLEVELAND 13, OHIO 
WESTERN SALES HEADQUARTERS + SAN FRANCISCO 


. 
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DUE TO ITS 
CONSTRUCTION 


* The Egyptian Pyramids stand 
majestically, through the ages, as 
mute witnesses to the skill and 
rugged craftsmanship of the thou- 
sands of slaves who foiled to erect 
them. . . . TODAY . . . not slaves 
. . . but creative engineering skill 
and willing hands acheved the 
same result wth the new DUMONT 
TYPE PC2 Oil Paper Capacitor . . 
an oil impregnated oil sealed ca- 
pacitor that gives assured “LONGER 
LIFE” for continuous operation. . . 
Its special features and construc- 
tion are exclusive features with 
Dumont. 


Pat. Pend. 







OIL IMPREGNATED - OIL FILLED 

OIL SEALED 

CERAMIC OR BAKELITE TUBES 
BAKELITE CEMENT ENDS (OIL PROOF) 
SUITABLE FOR OPERATION 75° TO 100° C 
IDEAL FOR EXTREME HIGH 

ALTITUDE DUTY 

NO DANGER OF “FLASH-OVER” 

NO METAL FOR “BODY CAPACITY” 

NO INTERNAL CORROSION BUY 


+ + + + + F 


+ + + 


ELECTRIC CO. 


CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK, N. Y. 





| organizations and the construction of a sales story con- 
_ cerning wholly new products, a problem of no less than 
slight concern to the engineer-designer. 


_ABOUT PEOPLE YOU KNOW 


| Vice president of Automatic Products Corp., Milwau- 
| kee, Wis., is A. M. Wickwire, also president of Mer- 
cury Clutch Corp. 


At Wade Electric Products Co., Sturgis, Mich., 
Jasper Long advances from factory manager to chief 
| engineer. Former superintendent Roger Ort becomes 
| assistant production manager. 


| Executive engineer Alfred W. Gregg of the equip- 
ment division, Whiting Corp., Harvey, Ill., adds super- 
intendency of new electric furnace department. 


In the motor division of General Electric Co., 
Schenectady, N. Y., E. A. Green is appointed general 
assistant to the manager. He previously carried out 
special assignments under the supervisor of apparatus 
production. 


Additional new chairmen for subdivisions of Nema 
include: J. W. Stirling Jr., Westinghouse Electric & 
Mfg. Co., coupling capacitors; H. V. Nye, Allis- 
Chalmers Mfg. Co., switchgear; and A. H. Clarke, 
Crouse-Hinds Co., searchlights. 


Leadership in converting an East Springfield, Mass., 
plant of Westinghouse Electric & Mfg. Co. from peace- 
| time to wartime production brings to works manager | 
| William O. Lippman the company’s Order of Merit 
| award. 


At Thomas & Betts Co., Elizabeth, N. J., Adnah 
McMurrtrie retires as vice president while N. J. Mac- 
Donald succeeds him in the title. 


Harold W. Buus returns to Stearns Magnetic Mfg. 
Co., Milwaukee, Wis., as supervisor of technical op- 
erations. Since his former connection with the com- 
pany he has been engaged in magnetic mineral separa- 
tion work with a mining concern. 

















Vice president and former general manager Denn 
M. Burgess of R. G. LeTourneau Inc., Peoria, IIl., be- 
comes executive vice president and director. 


Engineer in charge of control engineering at Allis- 
Chalmers. Mfg. Co., Milwaukee, Wis., is former con- 
trol engineer T. B. Montgomery. 












| Leaving Bodine Electric Co., C. A. Rall is now elec- 
| trical engineer at Nader Engineering Co., Chicago, IIl. 





Within the switchgear and control division of West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa., 
Herbert L. Rawlins goes from assistant to manager 
of the protective devices engineering department to 
replace L. R. Ludwig, now manager of the motor 
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OU are looking at a picture of 

the world’s fastest cold strip 
mill! Rolling tin plate at the 
phenomenal speed of 3850 feet per 
minute, this new five-stand tandem 
mill is 50 per cent faster than any 
other cold strip mill. It holds the 
world’s record for the production of 
tin plate. 


One of the important contribut- 
ing factors in attaining this im- 
proved operation is a revolutionary 
new control system centered around 
“the short circuit in harness” 
the G-E AMPLIDYNE. The am- 
plidyne provides more accurate 
control of the mill along with 
astonishing simplification in control 
circuits and auxiliary equipment. 


Perhaps the machines you oper- 
ate or manufacture for sale will 
require a different type of ampli- 
dyne system. But if they are driven 
electrically, the chances are good 
that amplidynes can effect similar 
results—higher output and better 
control of quality. 


Whether it’s a machine tool, arc 
furnace, power shovel, or gun tur- 
ret, G-E application engineers will 
gladly help you determine how 
and where the amplidyne fits in. 
Call on them through the G-E 
office nearest you. 


HAVE YOU READ “The Short Circuit that 
Moves Mountains’? This 36-page book tells 
how a short circuit, together with load-cur- 
rent compensation, was incorporated in the 
amplidyne to produce a generator-type 


GENERAL &% 


dollars’ worth of War Bonds. 
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amplifier with amazingly fast response and 
amplification as high as 10,000 to 1. Ask 
for Bulletin GEA-4053. General Electric 
Company, Schenectady, N. Y. 


HAVE YOU CONSIDERED THE AMPLIDYNE 
FOR THESE OTHER CONTROL JOBS? 
Controlling speeds to maintain con- 

tinuous process control 

Limiting loads to protect electric and 
other equipment 

Holding tension to maintain product 
uniformity in winding 

Speeding acceleration to increase out- 
put of heavy machines 


Positioning accurately to make ma- 
chines more automatic 
























division. Design engineer A. W. Hill takes over 
managership of power circuit breaker engineering, also 
part of Mr. Ludwig’s former responsibility. 





Society of Automotive Engineers elects to its presi- 
dency W. S. James, chief engineer, Studebaker Corp,, 
South Bend, Ind. 


] DIRECT DRIVE. Lower cost, because From Consolidated Vultee Aircraft Corp., where he 


fewer parts (no intermediate speed- ee an — = ameacla 
Ik tecerte tere was assistant to the executive vice president, Hugh 
it is needed. Use less space. Streamline M. Fenwick goes to Curtiss-Wright Corp. 


your machine design. 





2 SPEED CONTROL CONVENIENCE Raymond E. Bloye, former assistant superin- 
WITHOUT LIMITATIONS. Place 


speed-changer and stort-stop button ot tendent of the Milwaukee works of International Har- 

ony convenient point to which o wire can vester Co., succeeds V. A. Guebard as veneral super- 

be run. Control always within easy reach. S : Ss : 
intendent while Menno Felber becomes assistant 


RATES ON A-C. POWER. . 
_ superintendent. 


















SPEED 4 QUICK STOPPING. ' 

= | Dr. Rowland Burnstan, previously announced as 

| leaving Minneapolis-Honeywell Regulator Co. to be- 
come executive vice president and general manager 





5 SMOOTH, FAST ACCELERATION. 


6& REVERSING. 


¥ seto-serims of Lawrance Engineeringing & Research Corp. is now 
| succeeding to the presidency of Lawrance Aeronautical 


StOW FOR THREADING and “ e , es > f 
INCHING. Corp., Linden, N. J., its founder and present chairman, 


Charles L. Lawrance. 





Get Reliance Bulletin 311 for details — and 


other advantages. , ‘ 6 warts mM : 
Assistant to the president of Triangle Conduit & 


Cable Co., New Brunswick, N. J., is C. V. McKay, 
lately assistant chief of the wire mill branch of the 
copper division, WPB, Washington, D. C. 








RELIANCE ELECTRIC & ENGINEERING CO. 


1088 !VANHOE ROA FLAND, OHIO 


Glenn R. Evans becomes production manager in 
Waukesha Motor Co., Waukesha, Wis. 












With a function of aid and guidance in design of 
products involving welding, B. J. Brugge is appointed 
Detfoit welding engineer by Lincoln Electric Co. 


























At International Harvester Co., Chicago, IIl., P. V. 
STEATITE Moulder becomes general manager of a new motor 
CERAMIC * | truck division with W. D. Reese as manager of engi- 
neering and V. A. Guebard as manager of manufac- 
turing. 





National Association of Fan Manufacturers elects as 
president for 1944 C. T. Morse, and as vice president, 
J. M. Frank, ‘Ilg Electric Ventilating Co., Chicago, Ill. 


Charles O. Guernsey goes back from his post in 
Philadelphia Ordnance District to vice presidency of 


J. G. Brill Co., New York, N. Y. 





° ° ° e ° t h _ i 3 2 
Are you looking for an insulation material that is toug Ex-manager E. C. Hadley of the technical division 


of Remington Arms Co., Bridgeport, Conn., becomes 
assistant to vice president. 


and rugged, yet one which may be pressed or machined 
to close tolerances? Finely-grained LAVITE is your 
answer! This Hén-absasive steatite has dielectric properties 


which make it ideal for many of your electrical or elec- Replacing A. Amundsen, K. E. Sutton becomes 
trofiic parts réquiremerits. A request for test samples will manager for Wright Aeronautical Corp. of the aircraft 
place you uridet no obligation. engine plant at Wood-Ridge, N. J. Engineering man- 


ager there is A. M. Scheerer. 


Dean C, Smith leaves Curtiss-Wright Corp. to take 
charge of development for Fairchild Engine & Airplane 
Corp., Farmingdale, L. I., N. Y. 


D. M. STEWARD MFG. COMPANY 


, cago 
? W. Randolph St 


acturers Supply Co 


Instead of operating a consulting practice in Detroit 
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you can’t teach an old/dog new tricks 
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That's a proverb that is all wrong. We are doing new | 


tor things with mica every day. Shaping and forming to pre- 
gi- 
ac- cision standards. Whatever can be done with Mica we 
al can do... new tricks too. 
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.| When you think of MICA think of MACALLEN 
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Looks like the conventional handset of your tele- 
phone doesn’t it? But if you look a little closer 
you'll discover that it’s different. Handsets like 
these are molded by Auburn for the Stromberg- 
Carlson Company and used by the U. S. Army. 

And in plastic molding you'll -find that Auburn 
is different too. You'll find that out when you see 
what Auburn can give to your plastic requirements. 
You'll find here an organization experienced in 
every phase of molding all plastic materials, 
modern equipment, and experienced personnel. 

From engineering department to final inspec- 
tion this organization is set up with one purpose 
in mind . . . to give you molded plastic parts that 
are better and more economical. This is just as 
true whether we are making a molded plastic 
handset or a thousand miles of extruded tubing. 

If you are planning on the use of plastics, get 
in touch with Auburn. You'll find there is a 
difference. 


ESTABLISHED 1876 


Services and Products Now Offered at Auburn 


Injection Molding Extrusion 


Plastic Tubing Transfer Molding 


Cellulose Nitrate Sheets 


Sip 


Compression Molding 
Die Manufacture 


as formerly, Oliver W. Inskeep is in Stockton, Calif., 
as chief engineer to Moore Equipment Co. 


From manager of research and development at 
sriggs Clarifier Co., Washington, D. C., to chief engi- 
neer goes Walter J. Ewbank. 


Frank L. Novak becomes vice president of Russell 
& Stoll Co., New York, N. Y. 


General Motors Corp. transfers Millard M. Henry 
from its Eastern Aircraft Div. to Fisher Body Div., 
Detroit, Mich., where he is senior project engineer in 
charge of armament operations, aircraft section group. 


l‘ormerly assistant chief body engineer, Cadillac 
Div., General Motors, Ralph §. Frantz is now partner 
and general manager of C & H Machine Co., Los 
Angeles, Calif. 


WPB, Washington, D. C., announces these mem- 
bers for an advisory committee for the heat treating 
equipment industry: Stanley N. Juthe, American 
Electric Furnace Co., Boston, Mass.; William Adams 
Jr., Ajax Electric Co., Philadelphia, Pa.; Carl F. 
Mayer, Carl Mayer Corp., Cleveland, Ohio; W. E. 
Benninghoff, Ohio Crankshaft Co., Toledo Ohio; R. 
F. Benzinger, Electric Furnace Co., Salem, Ohio; 
Ralph W. Porter, Swindell-Dressler Corp., Pitts- 
burgh, Pa.; and P. L. Gear, Amsler-Morton Co., 
Pittsburgh, Pa. 


From Glenn L. Martin Co., where he has been doing 
powerplant development work, Robert A. Hitch goes 
to Lynn, Mass., as engineer for General Electric Co. 


Robert Grant gives up vice presidency of Young 
Radiator Co. to become plant manager of Modine Mfg. 
Co.’s LaPorte Div., Racine, Wis. 


Chief engineer at the River Rouge plant of Ford 
Motor Co., Dearborn, Mich., is military truck design 
specialist Dale Roeder. 


Bendix Aviation Corp. moves Edward J. Parting- 
ton from Bendix Products Div. to the Pacific Div., 
North Hollywood, Calif., as development engineer. 


Richard W., Palmer is vice president of Avion Inc., 
located in Los Angeles, Calif. 


Chief engineer Arthur S. Sparks leaves Thorne 
Engineering Corp. to be general manager of Muntz- 
Sparks Tool & Die Mfg. Co., Pasadena, Calif. 


From Aerojet Engineering Corp., John R. Bond 
goes to AiResearch Mfg. Co., Los Angeles, Calif., to 
take on duties of design engineer. 


In Los Angeles, Calif., Clarence V. Elliott, for- 
mer operator of his own company, becomes an engineer 
at Sampson Motors Inc. 


Glover E. Ruckstell, formerly with Ruckstell-Burk- 
hardt Mfg. Co., now owns Ruckstell Engine Co., Los 
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POWER TO 
LIFT A TANK 


in the palm of 
your hand! 


* It weighs less than 4 pounds. It’s so compact you 
can hold it in the palm of your hand. But it delivers 
enough pressurized power to lift a General Sherman 
tank. That’s the amazing, new PESCO Pressure- 
Loaded Hydraulic Pump! . 

Never, until PESCO engineered it for modern 
aviation, was there so small a pump of equal dis- 
placement capable of delivering 3000 p.s.i. Radical 
improvements in design plus precision manufacture 
of the highest order are the ingredients. 

Through PESCO design, entirely new oppor- 
tunities are opened up for the more practical and 
efficient use of hydraulics in your product or 


SEND FOR THIS BOOK “Pressurized Power and Controlled 
Flow by PESCO"’. This book pictorially tells the story of PESCO 


equipment, manufacturing facilities and engineering service. A copy 


will be mailed promptly upon request. 





plant. And that goes for controlled liquid flow 
as well as pressurized power. For PESCO’s ad- 
vanced design and performance extends through 
a complete line of hydraulic, pneumatic, vacuum 
and fuel pumps and pumping systems. Practically 
without exception, the precision equipment PESCO 
makes has been engineered to specifications of 
performance never dreamed of before modern 
aviation. 

We would welcome the opportunity to tell you of 
our facilities to engineer PESCO equipment to meet 
your own specific problem. PESCO Engineering 
Service is available to you, Just write. 


WRITE TO... 
PESCO Products Co. 
Industry Service 

11610 Euclid Avenue 
Cleveland 6, Ohio 








1. Frame 

2. Armature 

3. Thru Bolt 

4. Commutator 
5. End Bracket 
6. End Cover 
7. End Plate 

8. Gasket 


11. Steel Insert 

12. OilThrower Washer 
13. Brush Holder Screw 
14. Dynamofor Leads 
15. Brush Holder 

16. Brush Holder Cap 
17. Brush and Spring 
18. Field Poles 


9. End Play Washer 19. Field Pole Screw 


10. Ball Bearings 


20. Field Coils 


EICOR produces a Dynamotor for every need—from 
the smallest in size to the largest in output. Our 
complete line of frame sizes makes possible the 
greatest available range of dynamotor output 
ratings, sizes and weights. 


WALL CHART AVAILABLE 


18" x 24" reproduction of 
this isometric cutaway, com- 
plete with dynamotor data 
on outputs, sizes and weights 
—available without charge 
to engineers and instructors. 
Suitable for wall hanging. 
Write for it on company or 
official letterhead. 


=) 
2 IC@OR Nor 1501 W. Congress St., Chicago, U.S.A. 
DYNAMOTORS + D. C. MOTORS +» POWER PLANTS + CONVERTERS 


U.S. A. Cable: Aurieme, New York 


et. Ad Aurienta 89 Brood St., Now Y 


Angeles, Calif. Harry L. Burkhardt, chief engineer 
of the original company, now holds the same title at 
Andover Motors Co., Elmira, N. Y. 


Dale L. Cosper from Consolidated Vultee Aircraft 
Corp. joins the South Bend, Ind., automotive staff 
of designer Raymond Loewy, New York, N. Y. 


Chrysler Corp. transfers Walter E. Straesser from 
the engineering division laboratories to the tank arsenal 
proving grounds, Utica, Mich. 


Chief engineer in the Diesel Engineering Div., Har- 
nischfeger Corp., Port Washington, Wis., is Vernon 
L. Durnstein, formerly assistant chief engineer at 
Buda Co. 


From Lester Industries, Lester, Pa.. Henry L. 
Brownback, ex-director of engineering, goes to Ft. 
Belvoir, Va., to devote full time to engineering work 
for the Army Corps of Engineers. 


Kenneth M. Brown moves from Caterpillar Tractor 
Co., where he was assistant staff engineer, to AiRe- 
search Mig. Co., Los Angeles, Calif., as engineer. 


Chief engineer at Kontrol Fan Inc., Los Angeles, 
Calif.. is Elmore J. Sanders, previously equipment 
superintendent of J. E. Haddock Ltd. 


\t Lockheed Aircraft Corp., Burbank, Calif., Doug- 
las B. Nickerson advances from layout draftsman to 
junior design engineer. 


Pratt & Whitney Aircraft Corp., East Hartford, 
Conn., has for designer, Frank W. Riddell, former 


engineer at Lycoming Div., Aviation Corp. 


Wright Aeronautical Corp., Paterson, N. J., pro- 
motes Donald F. Ritterbusch from junior experi- 
mental test engineer, and Robert W. Scott irom senior 
test engineer, both to assistant project engineer. 


Designer R. C. Hoffman leaves Packard Motor Car 
Co. to direct the research laboratory of Borg-Warner 
Corp., Detroit, Mich. 


Instead. of group engineer, F. Herbert Sharp of 
Consolidated Vultee Aircraft Corp., San Diego, Calif., 
is now assistant project engineer. 


Earle S. MacPherson moves up from engineer in 
charge of truck and passenger car design to assistant 
engineer, head of Army contact at Chevrolet Motors 
Div., General Motors Corp., Detroit, Mich. 


Leaving the engineering department of Eclipse Avia- 
tion Div., Bendix Aviation Corp., Thomas C. Leake 
joins the same department of Graham-Paige Motors 
Inc., Detroit, Mich. 


Designer A. Marquis Losey, Ranger Aircraft En- 
gines Div., Fairchild Engine & Airplane Corp., Farm- 


ingdale, L. I., N. Y., used to be checker there. 


In United Aircraft Corp., East Hartford, Conn., 
H. Mansfield Horner becomes president to replace 
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SIMPLE INSTRUCTION MANUALS INCLUDED 


Made for the emergency—they'll do the job—and you can get 
‘em right now. Post Slide Rules come in leatherette cases and 
are accompanied by comprehensible instruction manuals. Read the 
descriptions below and reach for the phone for-fast-action delivery. 
Ten inch Celluloid Face bevel edge slide rule. Inches and metric 
rules on bevel edges. Scales A, B, C1. C. D and K on slide front. 
Scales $, L and T on reverse side. 

Attractive leatherette case. . .List Price $3.50 


Five inch Celluloid Face POCKET i slide sili Scales A, B, 
C1, C, D and K on slide front. Scales S$, L and T on reverse 
Leatherette Pocket case. List Pric $2.25 


Ten Inch Printed Surface slide aus Inches and metric a on 
vertical sides. Scales A, B, C1, C, D and K on slide front. Scales $, L 
and T on reverse side. Leatherette case. . . List Price $1.50 


JIT 


The Frederick Post Company 
561 E. JEFFERSON AVE. RANDOLPH 8483 
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bw Slide Rules \N PRODUCTION 


DRAFTING MATERIALS 


Fines + S Prices + Inmediate Delivery 


JUST PHONE OUR 
NEAREST NUMBER 


JACK, 2121 
3-8183 
LIBERTY 4690 
CLEVE. 0370 
KEY. 7000 
MAIN 2664 
Cleveland CHE. 7347 
Columbus MAIN 3420 
Dallas RIVERSIDE 4403 
Dayton ADAMS 9174 
Denver MAIN 516] 
Detroit RAN, 8483 
Ft. Wayne ANT'Y 4142 
Fort Worth 3-3244 
Hollywd GRANITE 4188 
Houston CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville 5-2166 
Kans. City VICTR 7881 
Knoxville 3-4944 


Atlanta 
Birmingham 
Boston 
Buffalo 
Chicago 


Cincinnati 


Los Angeles _— TRI. 8164 
Memphis 8-6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS. 7-7678 
Oklahoma City  3-6306 
Omaha ATLANTIC 7890 
Philadelphia LOM. 7044 
Pittsburgh ATL. 3350 
Portland ATWATER 8681 
St. Louis CHESTNUT 0688 
Salt Lake City  4-7823 
San Diego FRANKLIN 1344 
San Francisco DOU. 5975 
Seattle MAIN 4022 
Tampa M-8377 
Toledo ADAMS 7224 
Tulsa 3-0168 
Washington NATL. 4063 
Wichita 2-2722 


or mail or phone to our Chicago office. 





INSURANCE AGAINST 


HEAT 


COLD 


CAR i aes 4% 


It’s Thermatite Treated 


Thermador Transformers are Thermatite treated to withstand 
extreme temperatures and humidity—arid or moist heat—dry or 
damp cold do not hamper their efficiency. Thermatite is the name 
of a process of accurate heat controlled vacuum impregnation 
developed and improved over a period of ten years. 


THERMADOR. 


ELECTRICAL 
INSULATING 
PAPERS 


| COPACO COPAREX-S NUNGRA | 
100% RAG 100% RAG High RAG | 


First two guaranteed 300 volts per mil. NUNGRA | 
usually tests 300. All tough yet flexible. Nonchem. | 
Standard Thicknesses .005 .007 .010 .015 .020 .025 | 
.030. Mfd. in 30” x 40” SHEETS and continuous | 
| ROLLS 450’ to 2000’ x 1/2” to 30” width. 
SAMPLES ON REQUEST 








Submit Your Insulating Paper Problems 
Both Old and New To COTTRELL Engineers. 


oo eg ote oe ae P a 
70S Coe en ci 
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Rock ict Falls. New York 


Eugene E. Wilson, now vice chairman. Mr. Horner 
was vice president in charge of manufacture for the 
Pratt & Whitney Aircraft Div., where W. P. Gwinn 
moves up from assistant to acting general manager, 
Former senior vice president Raycroft Walsh also 
becomes a vice chairman. 


R. H. Davies, successively identified with develop- 
ment and production at Lockheed Aircraft Corp., 
Northrop Aircraft Inc., and Kaiser Co., becomes an 
engineer for Lincoln Electric Co. at Washington, D. C. 


In Paterson, N. J., Wright Aeronautical Corp. ad- 
vances Joseph Palsulich to project engineer. 


Robert R. Allen is now senior engineer with Car! 
L. Norden Inc., New York, N. Y. He goes there from 
Lucas-Harold Corp., Indianapolis, Ind. 


W. F. Aug, previously manager of research for 
Mack Mfg. Co. at Allentown, Pa., is now assistant re- 
search director in the Plainfield, N. J., plant. 


At Caterpillar Tractor Co., Peoria, IIl., Earle §. 
Tomkinson advances to designer. 


President of New Products Corp., Chicago, IIl., is 
former vice president, O. H. Banker. 


Alan J. Byll, now consultant on vibration for 
Joshua Hendy Iron Works, Sunnyvale, Calif., was pre- 
viously design calculator at Atlas Imperial Diesel En- 
gine Co., Oakland, Calif. 


Assistant to the president at Sperry Gyroscope Co., 
Brooklyn, N. Y., is retired Maj. Gen. Follett Bradley, 
formerly in command of the First Air Force at Mitchel 
Field, New York. 


Curtiss-Wright Corp. moves engineer Lee H. Wur- 
ster of the propeller division from the Indianapolis 
plant to Clifton, N. J., as liaison engineer. 


Irving Schneider, ex-design-engineer at Snead & 
Co., joins Republic Aviation Corp., Farmingdale, L. i 
N. Y ., with the title, equipment engineer. 


Indoor Climate Institute has for officers: Paul B. 
Zimmerman, Airtemp Div., Chrysler Corp., president; 
and T. A. Crawford, Timken Silent Automatic Div., 
Timken-Detroit Axle Co.,'first vice president. 


At Douglas Aircraft Inc. Charles H. Richart goes 
from the El Segundo plant to the Tulsa, Okla., branch 
to be fuselage engineer. 


B. H. Gilpin moves up at Chandler-Evans Corp., 
South Meriden, Conn., from executive vice president 
to vice president and general manager. 


From AiResearch Mig. Co., Arthur G. Kane, Jr., 
goes to Piqua, Ohio, as experimental engineer for Lear 
Avia Inc. 


Formed by WPB, Washington, D. C., is this ad- 
visory committee for the farm freezer industry : Gov- 
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FOLLOW THE ARROWS 


TO THE VYew FAST, LOW-COST WAY 
TO MAKE STC BOX COVERS 


ay 






SIL-FOS and 
EASY-FLO 


offer the lowest flow points 
and the fastest brazing 
action of all alloys that make 
high strength joints. Sil-Fos 
for non-ferrous metals. Easy- 
Flo for ferrous, non-ferrous 
alloys and dissimilar metals. 


USE THEM ON 


Structural Joints 

Taps and Leads . 

Rotors and Coils 

Electrical Terminals 

Bus Bars and Switchboards 
Electrical Contacts 

Meters and Instruments 
Repairs 


FULL DETAILS IN 
BULLETIN 12-A 
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The brazing together of stampings and 
simple components with the low tem- 
perature silver alloy Easy-Flo, .into 
units equivalent to a single piece in all 
essential properties, including water- 


tightness—that is modern Easy-Flo 
brazed construction. 


‘It is well illustrated by the switch box 


cover above, on which extra high pro- 
duction is obtained by preplacing 
Easy-Flo wire rings and strips at the 
joints and brazing all 7 (two under- 
neath) at one time with induction 
heating. 





BRAZED CONSTRUCTION 


Already many types of electrical 
boxes and enclosures, and a wide 
variety of other products, formerly 
cast, forged, riveted or screwed to- 
gether, have been redesigned for 
Easy-Flo brazed construction — and 
many more are now being designed 


for itright from scratch. Why? Because 
Easy-Flo brazed construction means high 
strength, fast production, substantial metal 
savings and weight reduction, elimination 
of machining operations, lower costs. 


You can depend on it, Easy-Flo braze d 
construction is here to stay. You can’t 
afford to overlook it—get the facts by 
writing today for Bulletin 12-A. 


ry & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. I. * Toronto, Canada 
Agents in Principal Cities 
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eo Ball Bearing « 


alley MOTORS 


_ & 
The Choice of 
Leading 
Design 
Engineers 


- ++ because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Ball-Bearing Motors 
\% to 75 Horsepower 


see 


ey 


4221 Forest Park Bivd. © St. Louis 


ANT 70)! 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


As basic manufacturers, we can 
supply ail types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


Thetrademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us abeut your needs 


Bite Cm ocilog Carbon Co. 


2nd Avenue, ( ie I aOR 8} I INOIS 


ernment presiding office, Sterling F. Smith; industry 
members—J. A, Archibald, Jr., Jewett Refrigerator 
Co., Buffalo, N. Y.; J. K. Noel, Sr., Victor Products 
Corp., Hagerstown, Md.; Stanley C. Bell, Quillen 
Bros. Refrigerator Co., Indianapolis, Ind.; Henry 
Steinhorst, Emil Steinhorst & Sons Inc., Utica, N. Y.; 
Danner Bierhaus, Harder Refrigerator Co., Cobles- 
kill, N. Y.; D. A. Ward, Ward Refrigerator & Mfg. 
Co., Los Angeles, Calif.; Robert R. Jamison, Esco 
Cabinet Co., West Chester, Pa.; J. E. Wilson, Wilson 
Cabinet Co., Smyrna, Del.; and F. J. Bommer, Sani- 
tary Refrigerator Co., Fond du Lac, Wis. 


Formerly a designer at Allison Div., General Motors 
Corp., William H. Welch is now a project engineer 
at Lukas-Harold Corp., Indianapolis, Ind. 


Harold G. Hynd, former assistant superintendent 
at Santa Monica, Calif., and Lloyd H. Cooper, long 
a member of the engineering divisions, both of Douglas 
Aircraft Co., go to Oklahoma City, Okla., to be re- 
spectively manager and assistant. 


At Audio Products Co., Burbank, Calif., R. T. Nel- 
son, previously with Hydro Aire Co., is chjyef engineer 
and co-partner in the firm. 


Mechanical engineer C. R. Talmage moves from 
A. Robert Snyder Co. to Manning-Bowman Co., Meri- 
den, Conn. 


Now general manager at Sunbeam Electric Mig. Co., 
Evansville, Ind., is vice president J. Henry Schroder. 
He sueceeds to the post W. A. Carson, president and 
treasurer while Walter V. Stippler becomes vice presi- 
dent in charge of production. 


Robert W. Pratt advances from experimental test 
engineer to assistant project engineer at Pratt & Whit- 
ney Aircraft Div., United Aircraft Corp., East Hart- 
ford, Conn. 


At Automatic Products Corp., Wilmington, Del., and 
its subsidiary, Mercury Clutch Corp., Canton, Ohio, 
A. M. Wickwire is made respectively vice president 
and president. 


Electron Equipment Corp., South Pasadena, Calif, 
puts Dudley B. Clark in charge of electronic design 
and the new products division. 


Succeeding his father, Edward A. Pridmore, Har- 
old E. Pridmore advances from vice president to 
president of International Molding Machine Co., Chi- 
cago, Ill. New vice president is Harry D. James, Jr. 


In National Electrical Manufacturers Association, 
A. H. Kitson, Norge Div., Borg-Warner Corp., De- 
troit, Mich., becomes chairman of the electric water 
heating section and J. J. McMullen, Allis-Chalmers 
Mfg. Co., Pittsburgh, Pa., takes the same position in 
the transformer section. 


Within SAE (Society of Automotive Engineers), 
vice presidents under various sub-heads are: Aircraft 


ELECTRICAL MANUFACTURING 





to broader fields of Usefulness 


When your production men discuss new materials in postwar 
use we are asking you to think about woven cloth — the ma- 
terial that serves you in more ways than does any other, and 
in many ways for which no other material can satisfactorily 
substitute. Think of cloth as is, then as joined with the magic of 
chemistry to solve your material problem. 


CURRENT HOLLISTON PRODUCTION inciudes COATED AND IMPREG- 


NATED FABRICS. . . INSULATING CLOTH BASE. . . SEPARATOR CLOTHS rubber, starch-filled, 
glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH, 
PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 
waterproof to take any ink, meet any inking problem. BOOK-BINDING CLOTHS. SHADE 
CLOTH, impregnated waterproof, opaque, translucent or light proof. 


We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and 
developments for your specific requirements. 
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engines, A. T. Gregory, Ranger Aircraft Engines Diyg 
Fairchild Engine & Airplane Corp., Farmingdale, L. I) 
passenger cars, E>; H. Smith, Packard Motor Car Cg 
Detroit, Mich., production, J. E. Hacker, Clevela 
Diesel Engine Div., General Motors Corp., Clevelang 
Ohio; tractors and farm machinery, O. R. Schoenric 
J. I. Case Co., Racine, Wis.; trucks, buses, E. 
Schultheis, Clark Equipment Co., Buchanan, Mic 


Willis Rabbe takes over vice presidency of Le Rop 
Co., Milwaukee, Wis., from retiring J. R. Frantz. 7 


| From manager, Fred W. Kirby becomes vice presi- 
| dent of National Electric Coil Co., Columbus, Ohio. 


George H. Meilinger manages the household re- 
| frigeration department and directs postwar plans 
therein at Westinghouse Electric & Mfg. Co., Mans- 
field, Ohio. 


Responsibility for engineering of new products at 
Baldwin Locomotive Works, Philadelphia, Pa., and all 
its divisions and subsidiaries is in the hands of manager 
of consulting engineering, A. J. Tigges. 


Howard A. Flogaus goes from chief engineer to 
vice president in charge of engineering at J. G. Brill 
Co., Philadelphia, Pa. 


Resigning as chairman of the board at Republic Avia- 
tion Corp., W. Wallace Kellett plans to devote more 
time to his job of president, Kellett Aircraft Corp., 


this 3 POUND a | ' Upper Darby (Philadelphia), Pa. 


From assistant to vice president in charge of pro- 


MIDGET “MEGGER’’* TESTE duction, J. I. Case Co., F. W. Wells goes to A. O. 


Smith Corp., Milwaukee, Wis., on the president’s staff. 


generates 500 VOLTS Stewart-Warner Corp., Chicago, IIl., designates vice 


president Frank A. Hiter as senior vice president in 
and reads up to 50 Megohms direct charge of the company division embracing elec- 
trical equipment manufactured at the Diversey plant. 
Basically designed for maintenance men, this a a 
mighty midget is used by many engineers for testing Adel Precision Products Corp., Burbank, Calif., puts 
insulation resistance of practically all types of Wing Commander J. G. Goodenough in charge of a 
electrical equipment. Because it is small enough to new division for diesel and engine equipment. 
ean soe eee = _ Within American Car & Foundry Co., N ew York, 
proved itself indispensable for maintenance and N. Y., new appointments put mechanical engineer J. L, 
trouble shooting, even where higher range “Meg- Wood and E. J. Finkbeiner into the posts of assistant 
ger” sets are available. The hand cranked generator vice presidents, and Thomas F. Wilson into that ol 
delivers 500 volts and since no batteries or external assistant to the senior vice president. 
power supply are required, it is always ready for use 
... anywhere. 

If you are not already familiar with this smallest 
and in many ways the most remarkable member of 
the “Megger” family, write for Bulletin 1545-Q 
and Catalog 1685-Q. 


Ask also for Bulletin 1735-Q describing |... AND ABOUT COMPANIES 
the new U. S.-made “Megger” Testers. 


Walter F. Skillin becomes vice president of Great 
American Industries Inc., Meriden, Conn. He was 
formerly chief engineer at Chandler-Evans Div., Niles-] 
Jement-Pond Co., South Meriden, Conn. 


Gehnrich Corp., Long Island City, N. Y., becomes 
* Trade Mark Reg. U. S. Pat. Off. the Gehnrich Oven Div., W. S. Rockwell Co. 


Coil form and bobbin making Precision Paper Tube 
J A M E S$ G . B | D D L E C 0 " Co., Chicago, IIl., quadruples its production area. 
1211-13 ARCH STREET - PHILADELPHIA 7, PA. Into membership of Radio Manufacturers Associa- 
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SOUTH BEND LATHES 


FOR CLOSE TOLERANCES 
AND SMOOTH FINISH 




























To meet war production demands, close tolerances _ racy, and rigid construction of these lathes onshie 


and smooth finishes must be maintained without sac- them to hold the tolerances and produce the finish 
rificing output. Machine tools must have the accura- that is required. 

ns- 4} speed, and rigidity required for the efficient South Bend Lathes are made in both Toolroom and 
machining of exacting WwW ork. Engine Lathe types with 9”, 10”, 13”, 14%", and 16” 


These are the kinds of jobs for which South Bend swings, which cover a wide range of work. Also pre- 
Lathes are designed. The smooth operation, wide cision turret lathes. Write for a copy of Catalog 
rnge of spindle speeds, power, dependable accu- 100-C in which they are all described. 





South Bend 22, Indiana 





via- 
ore 
rp., 

Specifications 
ee: Swing over bed . . 10%" 
O, Spindle bore . . . . 13%” 


alt. | Maximum collet capacity . 1” 

Thread cutting feeds (48) 
vice ; . 4 to 224 per in. 
+ in B Spindle eieh (12) 


lec- 90 to 1357 r.p.m. 
ail Power longitudinal and 
U . 


cross feeds . . . 48 


a * 
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ork, 





fant ' a. 
t of 


10” SOUTH BEND 
LATHE 


reat 
was 
les- 


“HOW TO RUN 
A LATHE” 
A helpful handbook 


on operation and care 
of engine lathes. 
Contains 128 pages, 
5%" x 8". Price 25c. | 


mes 


ube 
cla- 
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CIRCUIT BREAKERS 


A uniform size and shape of thermo- 
static bimetal elements may now be 
used in the building of a line of circuit 
breakers covering a wide range of cur- 
rent ratings. This is made possible by 
selecting a type of bimetal based on the 
electrical resistivity. 


The requirements for such applications 
are being met by the following types, 
which cover a wide range of electrical 
resistivity values. 


Electrical Resistivity 
ohms per cir. mil ft. 


Recommended Type of 
Thermostatic Bimetal 


95............Chace No. 3300 
125............Chace No. 6125 
150............Chace No. 6150 
200............Chace No. 6200 
300............Chace No. 6300 
400............Chace No. 6400 
480............Chace No. 2400 
650............Chace No. 6650 
850............Chace No. 6850 


The greater activity of Chace bimetals, types 
6650 and 6850, permits the designing of smaller 
units, thus holding weight and size down to a 
minimum; an important consideration in the 
making of aircraft controls. For specific recom- 
mendations, write us detailing your problem. 


iwu.€ ACEco 


| Thermostatic Bimetals and so ial Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 


tion go: Machlett Laboratories Inc., Norwalk, 
Conn.; Radex Corp., Chicago, Ill.; and Sheridan 
Electro Corp., Chicago, III. 


A second plant, recently completed, substantially in- 
creases the productive capacity of International Re- 
sistance Co., Philadelphia, Pa. 


Philco Corp., Trenton, N. J., has a 10 per cent in- 
crease in production of industrial storage batteries for 
1943 over the year before. Total for 1943 is estimated 
at $66 million. 


To some degree reflecting its bomber-turret produc- 
tion, Emerson Electric Mfg. Co., St. Louis, Mo., 
reports record sales of $83,207,190 for the year ending 
Sept. 30, 1943. Previous peak, 1942, was $52,869,704. 


Emerson Radio & Phonograph Corp., New York, 
N. Y., turns over its design function to industrial de- 
sign office of Raymond Loewy which will serve Emer- 
son exclusively in the radio field. 


Plant and. office of Electron Equipment Corp. i 
moved from Palm Springs, Calif., to South Pasadena, 
Calif. At Palm Springs still remains the research 
laboratory. 


A new division for power tubes is added by Machlett 
Laboratories Inc. at Norwalk, Conn. Company has 
been previously identified with x-ray tube production. 


Michigan Kaiser Co. is incorporated in Michigan 
as Henry J. Kaiser’s air-borne jeep is accepted by the 
Ordnance Dept. as a completed job of design and en- 
gineering. Manufacturing arrangements are yet to be 
concluded by the Army. 


In a $2 million fire, ‘the Portland, Ore., waterfront 
plant of Iron Fireman Mfg. Co. has been destroyed. 
Triple expansion Liberty engines were being made 
by this division. 


Manufacturing rights for Bakewell tapping machines 
are purchased from Bakewell Mfg. Co., Los Angeles, 

Calif., by Warner & Swasey Co., Cleveland, Ohio, to 
whose plants production is to be moved. 


Fixed and tangible assets of affiliated Philips Meta- 
lix Corp. are bought by North American Philips 
Co., New York, N. Y. Business is to be referred to as 
Metalix Div. 


Autovent Fan & Blower Div. ceases to exist as facil- 
ities are integrated into the parent company, Herman 
Nelson Corp., Moline, IIl. 


All facilities pertaining to the refrigerator and range 
activities previously announced as discontinued by 
Stewart-Warner Corp., Chicago, Ill., are being ac- 
quired by Admiral Corp., of the same city. 


Marked this year by Underwriters’ Laboratories 


Inc., Chicago, IIl., is the finish of fifty years of non- 
profit service to the electrical industry. 
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“IMPOSSIBLE WEATHER WE’RE HAVING,” 
said the 


We-e-l-Il, not exactly impossible. 


After all, the stratosphere has been up there 
some seven miles and more above the earth for 
a long time. But only recently has it been possi- 
ble for man to create stratosphere weather with 
its extremely low temperatures and atmos- 
pheric pressures. 

General Electric equipment that fills a test 
chamber with “impossible” weather points the 
way to better air conditioning for homes, stores, 
factories, schools, theaters . . . because we've 
learned how to make air conditioning equipment 
more compact, more efficient, with balanced 


Sergeant 


and uniform control over a wider temperature- 
humidity range. And we've found, too, how air 
conditioning helps to lower production costs. 


That's a preview of your air conditioning of 
the future. It's coming—definitely—because 
the kind of equipment that will make it possible 
already has been installed, tested, proved in 
war-industry applications, Investigate! Write— 
General Electric Company, Air Conditioning and 
Commercial Refrigeration Divisions, Section 443, 


Bloomfield, New Jersey. 


eee 
+X BUY WAR BONDS <7 


Air a litiout by 
GENERAL & ELECTRIC 


Hear the General Electric Radio Programs: The ‘‘G-E ALL-GIRL ORCHESTRA” Sundays, 10 p.m., EWT, NBC..."* THE WORLD TODAY ” News, Every Weekday, 6:45p.m.,EWT,CBS 
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Pulp Products Department 


WeSC aes ee ee 


Wacker Drive. Tere ma | 


See a . nS 


Small Metal Stampings 
—also Springs and Wire 
Forms for every kind of 
mechanical application... 
made in Steel, Brass, 
Bronze, other metals and 
metal alloys... Heat Treated 
where required using Hub- 
bard's New Modern Auto- 
matically Controlled Heat 
Treating Equipment. 
Hubbard has been manv- 
facturing Parts Like These 
for more than 35 Years. 
Send in your specifications, 
prints, or describe the re- 


sults you want to accomplish. 


SPRINGS - STAMPINGS » WIRE FORMS - WASHERS - COTTERS 
M. D. HUBBARD SPRING CO. 


503 Central Ave., Pontiac, Mich. 


MATERIALS AND PARTS 


(Continued from p. 162) 
1/80 HP., 8000 RPM. AIRCRAFT MOTOR 


Suggested for specification on blowers and _ cooling 
equipment. Power requirements include 28 volt de, 
source with 0:75 amp. current capacity. Motor is totally 
enclosed with ball bearing shaft mounting and measures 


3 in. in length by 1% in. dia. The shaft is % in. diam. 
and extends beyond the dimension given. Weight is 
17 oz. Safe operation under high ambient temperatures 
is insured by low inherent temperature rise. Basic de- 
sign has been executed with an eye to possible modi- 
fications with either shunt or series winding for speci- 
fied voltage, current, and power output up to %o hp. 
Alliance Mfg. Co., Lake Park Blvd., Alliance, Ohio. 


FLUXES ON THE PERIPHERY 


Solder does not melt until after the flux has reached 
the work with this type of wire. Also, because of the 
flux grooves, the chance of interruption in flow is re- 


duced from that of conventional cored solder. Flux 
itself is special and newly developed for production | 
of the most secure bonding. Identification of different 
fluxes is provided by coloring material which gives the 
solder wire a colored stripe effect. National Lead Co., 


111 Broadway, New York 6, N. Y. 


250-DEG.-SCALE INSTRUMENTS 
Permit new space saving design. Units including meters 
for ac. and de. amp., volt, ac. watt, power factor, and 
frequency, as well as synchroscopes, have been de- 
signed completely from the ground up for specification 
in Naval equipment. By this development, a normal 
program of 6 years has been compressed into 16 months 
and designers have been unhampered by existing con- 
structions. Standardization and unification were made 
possible between parts, frames, and sizes and mainte- 
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To Speed Delivery and «= 
_ Assure Protection— 


ing 
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ally 
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Photo U: S. Signal Corps 


Munitions and Supplies 
a Go to War in 


—— GAYLORD 


ee. CONTAINERS 


Packaging problems of today’s global war pre- 


lux 


‘ion | —— ic > ) gt sented many new demands to Gaylord’s pack- 
_ : aging specialists. From the designing of special 
the 


shock-proof cartons used in dropping munitions 

from airplanes to the production of food containers 

aus aie wih nee which withstand surf-borne landings and tropical mois- 

— Buy More War Bonds! ture — Gaylord is playing a vital part in protecting and 
speeding delivery of war materiel. 


~ 
—0,, 


€ 
(| GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


tion 

mal CORRUGATED AND SOLID FIBRE BOXES 

athe FOLDING CARTONS...KRAFT GROCERY BAGS AND SACKS...KRAFT PAPER AND SPECIALTIES 
-on- New York ¢ Chicago ¢ San Francisco e Atlanta « New Orleans ¢ Jersey City ¢ Seattle ¢ Indianapolis 


ade Houston ¢ Los Angeles ¢ Oakland e Minneapolis ¢ Dallas * Jacksonville « Columbus « Tampa 
Fort Worth e Detroit ¢ Cincinnati « Des Moines ¢ Oklahoma City ¢ Portland e Greenville 
San Antonio « Memphis e Kansas City « Milwaukee * Bogalusa « Weslaco e Greensboro 


ING | MARCH 1944 





200 ocH 2000CcVv 


2S OCH 


SUBCONTRACTS 


Are you stuck for delivery on power 
transformers like those shown 
above? If so write us at once, as 
we have some capacity available 
now for units from 1 KVA to 80 KVA 
on good priority ratings. An in- 
quiry will not obligate you. 


Or perhaps you can use some small- 
er units like those shown below. 


sov 


i€ ; 100nS _ 5 | 254s asy 


In either case, let us put our 33 
years of experience to work for you 


A new 16 page Catalog is just | 
coming off the press. Send for 
your copy NOW. 


B. F. MILLER Co. 


OLDEN AVE EXT. 


TRENTON, 4, N. J. 


nance has been given prime consideration. Regular 
instrument technicians without additional training can § 
perform repairs with ordinary tools. Tests passed with- 
out reduction in accuracy by the new instruments in- 
clude a 2,000-ft.-lb. shock while solidly mounted on 
a steel panel. Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


TWO-COIL, SENSITIVE RELAY 


Serves well in plate circuits where current is a limiting 
factor. Double coil construction provides a reduction 
in power consumption 

over single coil units 

with equal load ca- 

pacity. Required pow- 

er is % watt. Dispo- 

sition of the windings 

is such that they can 

be connected in series 

for operation at one 

voltage and in parallel 

for another. Or, one 

coil can be used for 

operation and _ the 

other for holding. 

Construction features a semi-balanced armature built 
to endure acceleration up to 10 G. Protection for the 
coils is provided by cellulose acetate sealing. This is 
capable of withstanding salt spray and high ht- 
midity in accordance with Army, Navy, and CAA 
specifications. Dimensions. of the relay are 154 by 1% 
by 1% in. and weight is 5 oz. Allied Control Co., Inc., 
2 East End Ave., New York 21, N. Y. 


POLYVINYL RESINS 


Derived from materials of mineral origin. Existing 
standard equipment can be used for processing these 
new resinous polymers. Among present fields for speci- 
fication of the four materials are coating of fabrics, 
paper, and foil; insulation of wire; manufacture of 
film for packaging; and production of extruded and 
molded products. Individual types fall into two gen- 
eral chemical categories, one series being characterized 
by thermal- and light-stabilitvy, toughness, and chemical 
inertness, good electrical properties, and adaptability 
to general service. The other type meets the need for 
increased solubility and thermoplasticity with excep- 
tional stability, chemical resistance, and wide useful 
temperature range. They have outstanding resistance 
to hydrolysis by boiling water or even by hot alkali as 
well as unusual stability to ight and heat. Besides ex- 
trusion, injection, and compression molding, these new 
materials are suitable for calendering, solution coating, 
and film casting. Modification with other materials 
gives compositions varying from those of a rigid ther- 
moplastic to a very soft jelly. When in the form of plas- 
tic products, these materials combine rubber-like prop- 
erties with non-flammability and resistance to oxidation. 
Some are particularly resistant to deformation at ele- 
vated temperature for these polyvinyl resins. Specific 
gravity ranges from 1.41 to 1.44. B. F. Goodrich Co. 
500 S. Main St., Akron, Ohio. 
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Improved SOLENOID TYPE RELAYS 


by Paragon wees AVAILABLE FOR EARLY DELIVERY 


RODUCTION for war has brought a host 

of marked improvements . . . among them 
the New Paragon Solenoid type relays... re- 
lays which are built to the most rigid specifi- 
cations and pass the most critical inspections. 
Best of all . . . they are available for short 
term delivery. 


Some of the striking improvements are: 


Easy to mount... rubber encircled mount- 
ing holes readily accessible. 


2 Silent in operation. 


Fine silver contacts readily accessible and 
amazingly easy to remove. 


Contacts are quick acting because of free 
floating type plunger and double return 
coil spring. 
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All metal parts cadmium plated or otherwise 

protected against elements. 

These relays are conservatively rated at 15 
amps., 110 volts A.C., non-inductive load. 
Available for intermittent or continuous duty, 
with or without tropical insulation. Write for 
a technical bulletin. 


Built by an organization of engineers and 
skilled craftsmen specializing on electrical equip- 
ment since 1905. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Bidg. © Chicago, Illinois 


FIRST OF A SERIES OF NEW PRODUCTS— 
OTHERS TO BE ANNOUNCED SOON 











Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


LIGHT, FAST, AIRCRAFT MOTORS. Five 
basic frame types are presented in Bulletin X4745. 
Including a general picture of the facilities behind ‘the 
new line of electric models for flying specification, this 
presentation itemizes a number of important factors in 
their design. Discussion centers around fields, arma- 
tures, commutators, brushes, end shields, bearings, and 
connectors with reasons given for particular construc- 
tion of units. Full descriptions of each of the basic 
frame types is achieved through text, tables of data, 
and dimensioned outlined drawings. Service is divided 
into (1) intermittent—reversible—totally enclosed, (2) 
intermittent—nonreversible—totally enclosed, (3) con- 
tinuous—nonreversible totally enclosed, (4) continuous 
—nonreversible—open protected, (5) continuous—non- 
reversible—totally enclosed—fan cooled, and (6) con- 
tinuous—nonreversible open protected—fan cooled. 
Availabilities are shown to include 1/200 to 6 hp. for 
the first two, up to % hp. for the third, % to 2% hp. 
for the fourth, up to 1 hp. for the fifth, and up to 4 hp. 
for the sixth. Extensive tables give full data for speci- 
fication on all these types, and additional space is given 
over to illustration and description of special modifica- 
tions of the basic units. Emerson Electric Mfg. Co., 
1824 Washington Ave., St. Louis 3, Mo. 


ORGANIC FINISH ON STEEL. Discussed in 
special field service report. An acid-type two-function 
detergent, the subject of discussion was developed to 
meet critical production demands for preventing rust 
on steel and for securing improved adhesion of such 
organic finishes as paints and lacquers. Showing that 
the material requires only one operation to remove 
grease and dirt, to impart. a microscopic crystalline 
finish-base, and to prevent rust between operations; 
the presentation passes on to the details of production 
procedure. Further text considers the action in one-, 
two- and three-stage washers and still tanks. Also in- 
cluded is a list of 5 specific points of advantage. Oakite 
Products Inc., 22 Thames St., New York 6, N. Y. 


POSSIBILITIES OF ELECTRONIC TUBES. 
Complete compilation of data. Descriptive matter 
covers physical arrangement, temperature, transformer 
design, capacity ratings and tube protection, cold start- 
ing and applying the ioad, life, grid control rectifiers, 
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controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
‘tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


and glossary of terms. A large section of the book is 
devoted to engineering bulletins and charts on photo- 
tubes, full wave rectifier tubes, mercury vapor filled ; 
half wave rectifier tubes, mercury vapor filled, argon 
filled and high vacuum; and grid control rectifier tubes, 
mercury vapor and gas filled. Specifications, advan- 
tages, characteristic curves, and comparison charts are 
included plus information on dimensions, output, aver- 
age pickup, filament, input, voltage, mercury tempera- 
ture limit, mechanical installation factors, ete. Con- 
tinental Electric Co., Geneva, III. 


COPPER AND ITS ALLOYS. Data for the engi- 
neer-designer. Materials considered include many 
types each of copper, brass, leaded brass, tin brass, 
aluminum brass, tin bronze, silicon bronze, aluminum 
bronze, nickel silver, and cupro-nickel. Each subject 
is given extensive space in the presentation for charts 
and tables revealing details of its particular properties. 
Sach is subjected to a preliminary discussion of factors 
involved in its production and use and then specific 
data is given for cold working and annealing strengths 
and hardnesses of sheet and rod forms. Properties dis- 
cussed are such general ones as electrical and thermal 
conductivity and workability; physical properties like 
tensile, elongation, yield, hardness, density, and ther- 
mal expansion; working properties; specification ; and 
typical points of use. A special section is devoted to a 
tabular comparison of chemical and physical properties 
of all the alloys listed. In another section, a considera- 
tion of manufactured forms includes sheet, roll, and 
strip; plate; rod and wire; shafting and piston rod; 
extrusions; drawn shapes; lock-seam tube; seamless 
tube; forgings; brass and copper pipe; and copper 
water tube. Welding techniques are presented in an ap- 
pendix. Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y. 


ELECTRONIC CONTROL WAYS. Fundamen- 
tals and points of specification. Beginning with a popu- 
larized explanation of how vacuum tubes, electric eyes, 
x-ray tubes, and gas-filled tubes work, Bulletin GEA- 
4126 then shows the 4 basic parts of each electronic 
tube and illustrates and describes the kenotron, pliotron, 
phanotron, ignitron, glow tube, phototube, thyratron, 
and pentode. In the section devoted to uses the dis- 
cussion includes lighting, resistance welding, photo- 
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WA MUT 


ON SMALL PUMPS 


and in general on all equipment driven by fractional horse-power 
motors, use the SHAWMUT Type-B MOTOR SWITCH. It is exactly what 
you have been looking for — positive overload protection, and a simplicity and 
sturdiness of design and construction that ensure long and satisfactory electrical 
and mechanical life. Among its other advantages are its abundant wirrng space 
and ease of installation; its rust-resistance; its freedom from flimsy wound or 
delicate springs. Maximum rating, single and double pole, | h.p., 115-230 volts 
A.C. Two types, open and enclosed; open type fits all standard boxes and cover 
plates. Exclusive patented features, other patents pending. For full information, 
ask for our Bulletin 406. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 
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electric, and motor speed control. Specific actions are 

shown in, connection with weighing scales, counting of 

Calling All Manufacturers © heat treated parts, space illumination, printing registra- 
tion, pyrometry, rectification and battery charging, 
process timing, textile weaving, and aircraft sub-assem- 
bly. Some of the possibilities shown to be inherent in 
electronic control are fast operation, low maintenance, 

- be FLA] ir precise control, automatic operation, amplification, in- 

fallibility, silence, flexibility, and economy of space. 


General Electric Co., Schenectady, N. Y. 


of Electrical Equipment ! 


can be a real factor in your reconversion 


plans. As the government releases further STABLE, SENSITIVE RELAY. Covered in data 
items for manufacture for civilian use, you _ sheet No. 9. This leaflet discusses general specifica- 
will be looking for materials with charac- | tions, sensitivity, stability, construction, circuit flexi- 
teristics in which STAR PORCELAIN par- bility, load rating, and mounting styles and dimensions, 
ticularly excels. | Space is devoted to a graphical presentation of force in 
grams vs. gap at poles in thousandths. Showing that 

Find out NOW about these two STAR under conditions of vibration less than 5 G. the relay 
specialties: can be operated at a sensitivity of 0.0005 watt, the 
text brings out implications for previously impossible 
functional achievements. Signal Instruments Inc., 


THERMOLAIN _ LAVOLAIN}| cits Mion 


eat resistant refractory Strong, dense, heat resistant 
porcelain. Forranges, irons, insulation. Excellent for 


radiant and immersion small parts. Widely used in LIGHT-BEAM TEMPERATURE CONTROL. 
hosters. heating devices. Pyrometry by combination of a photoelectric tube, a 
mirror-galvanometer and a beam of light. Catalog 
1101H discusses new equipment with particular advan- 
tages in simplicity, accuracy and sensitivity. Types of 
PORCE OMPANY instruments concerned include recording potentiom- 

41 Muirhead Ave. Trenton, N. J. eters, recorders, recording controllers, indicating poten- 
tiometer controllers, potentiometer program controllers, 

pneumatic indicating potentiometer controllers and in- 

dicating controllers. Features of each are subjected to 

intensive scrutiny as regards speed of operation sen- 

sitivity, ruggedness and reliability. Cutaway illustra- 

tions are keyed to text in such a way as to identify 

component parts, clarify operation, and show how the 

design is capable of achieving the advantages listed. 

Specifications are given in full for each type, and spe- 

cial modifications and auxiliary apparatus are shown. 

Incidental illustrations are inserted to demonstrate 

specific points of use for the various instruments. 

When you get the “‘green light’ C. J. Tagliabue Mfg. Co., Park and Nostrand 


to convert to peacetime produc- Ave. Brooklyn 5. N. Y. 
tion, will you be among the 


fortunate who are all set to go, or 
will you have to’start from scratch? 
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HIGH-SPEED MOTORIZED VALVES. Shown 


s in three basic types. Leaflet points out that each type 
If you are planning on new post- : 


denmminns Out. ail enaley of valve operator is available in several speeds and in 
| transformers {it is all the more im- an extensive range 01 lift force. LU ses and construc- 
portant that you arrange in ad- tions are expounded in the text, and illustrations show 
vance for your requirements. the features. Standard constructions are demonstrated 
| to include handwheels for manual positioning, relays 
j 


Send your specifications for a : 

qevtation. for remote manual operation, weather-, explosion- and 

acid-proof constructions, water jacketing, and mercury 

DONGAN ELECTRIC MFG. COMPANY limit switches with auxiliary provisions. Cutaway 


2979 FRANKLIN ST. PEON 3, AGH, drawings and tables of data give further reference to 
The 


Dongan 
Line Since 


sizes, pressures, and other related factors. Auto- 
matic Temperature Control Co., 34 East Logan 
St., Philadelphia 44, Pa. 


ie POROUS BRONZE BEARINGS. Types and 


F RANS FORM a) sizes in stock for immediate availibility. Second edi- 
of stock list 


tion bulletin includes many heretofore 
| unlisted sizes and shapes, particularly those in the self- 
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BANISH | 
ANNOYING 
BLINK 


WITH THE G=E 


Butnkinc AND FLICKERING of dead fluorescent lamps usually result in de- 
creased production, poorer workmanship and greater spoilage. To eliminate 
such undesirable lighting conditions, General Electric offers its popular line 
of Watch Dog Starters—FS-40 for 40-watt lamps—FS-100 for 100-watt lamps. 


The Watch Dog Stops ’Em Cold. When a lamp reaches the end of its useful 
life blinking and flickering start. The Watch Dog automatically cuts the dead 
lamp out of the circuit and stops annoying blink and flickering cold! 
Since there is no flow of current the burned out lamp is prevented from be- 
ing started needlessly ... current is saved ... ballast is safeguarded . . . and 
starter life is prolonged. 


The Watch Dog Saves Maintenance Time. No “cooling” period is required 

to reset the starter when replacing a dead lamp. The starter remains in the 

fixture and is reset by simply pressing the colored button before the new lamp 

is inserted. More important, fewer starter replacements are required. Under 
specified test conditions the Watch dog ouflasts an 
average of ten fluorescent lamps. 


For additional information write for the new G-E Fluorescent Ac- 
cessories Catalog. Send your request to Section Q344-12, Appliance 
and Merchandise Dept., General Electric Co., Bridgeport, Conn. 
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100-watt 
Lamps 


For 
40-watt 
Lamps 





Checking the alignment 
of contact holes in a new 
insert. 


Cotoatid GF tle Jheeg?d To our customers 


Cannon Quality Control means one thing only—the 
absolute dependability of Ca. non Connectors. 

To Cannon men and women, however, quality 
control means a thousand things—the constant vig- 
ilance to innumerable details—the continuous bet- 
terment of design—the alert scrutiny of materials— 
the steady improvement of machines, tools and 
methods—the checking, testing and checking again 
of all the parts as well as the completed product. 

It means following the product into use to meas- 
ure it against the demands of service. And so Cannon 
Quality Control results in what you know and ap- 
preciate—the uniformity of excellence throughout 
the multi-millions of Cannon plugs in service today. 


NEW TRAINING FILM 
ON SOLDERING 


An important training aid ‘‘Soldering 
Tips,” a25 minute slide film with sound, 
giving step-by-step procedure in solder- 
ing contacts... a companion film for 
‘*The Quick Disconnect,” available on 
request. Contact your Cannon Represen- 
tative or write direct to the Cannon Fac- 
tory, Department A-118. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto, Canada 


REPRESENTATIVES IN PRINCIPAL CITIES —— CONSULT YOUR LOCAL TELEPHONE BOOK 
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aligning type. Quick reference is here for dimensions, 
etc., on a large number of sleeve and flanged bearings, 
thrust washers, and solid plugs. Essential information 
on the basic material includes chemical and physical 
properties, tolerances, specification data, and notes for 
method of installation by standard-practice means and 
without machining. Permissible loads are charted and 
notes are included for guidance in dipping, burnishing, 
machining, treating for flow restoration after machin- 
ing, and molding to rubber and other similar forming 
materials. Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 


WIRE DATA SHEETS. Information on signal 
system, standard telephone cable color codes, inter- 
phone telephone cable, switchboard telephone cable, 
wire types used in telephone and signal installations, 
resistance of copper wire, carrying capacities of wires, 
etc. Produced in 4 by 6% in. size, the data sheets are 
three-hole punched to fit into standard data books. 
They are being distributed by courtesy of Cannon 
Electric Development Co., 420 West Ave., Los 
Angeles 33, Calif. 


AIRCRAFT RIVET CHART. Supplied in 2 
sizes—for desk or wall application. Illustrated in ver- 
tical and horizontal projection of each style available 
are solid. airplane units in aluminum, copper, and iron. 
Aluminum types include 2-S, 17-S, 24-S, 56-S, and 
A-17-S. Others are iron, cadmium plated iron, and 
copper. Notes are appended to explain the meaning 
of the AN parts numbers by which all styles are desig- 
nated. Further information in tabular form gives ap- 
proximate number of pieces per pound for aluminum 
rivets ‘in all sizes and styles. Milford Rivet & Ma- 
chine Co., Post Road, Milford, Conn. 


LOW-SPEED SYNCHRONOUS MOTORS. 
Listed with their control and special emphasis on com- 
pressor specification. Bulletin GEA-4139 gives spe- 
cial consideration to the necessity for provision of 
ample flywheel effect in reduction of excessive current 
pulsation. Listings are included to cover the most im- 
portant construction features, especially in respect to 
rotors and stators. Space is also given to a discussion 
of synchronization, field removal, and motor protection 
afforded by the synchronous controls indicated. Gen- 
eral Electric Co., Schenectady, N. Y. 


INDUCTION HEAT TREATMENT. Booklet 
shows how metallurgical specifications can be sim- 
plified. Starting with a description of induction heat- 
ing and its underlying principles, the booklet goes on 
to show the types of work that can be done and to 
show why induction heat treatment is causing the 
world of metallurgy to alter many of its conceptions. 
Advances shown as possible are changes in specifica- 
tion from expensive, high-alloy steel to low carbon 
steel, induction hardened after machining. Advantages 
which are discussed are savings of critical alloy mate- 
rials, reduction in costs, and extension of the life of 
machine tools and fabricating equipment. Space is 
devoted also to coverage of the use of high frequencies 
in removal of moisture from dielectric materials. In 
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Type C-2B-1A (illustrated) — devel- - 


aged especially for aircraft use. Well 
adaptable to blower applications, un- 
der most adverse conditions. Designed 
for continuous duty to operate in high 
ambient temperatures (will operate 
satisfactorily in a 90° ambient). Ball- 
bearing-equipped. Built in an alumi- 
num die-cast housing. 1/100 H.P. 6, 


12, 24, or 115 volts DC; 115 volts AC. 


Performance Record 


backs up your judgment when you select Oster mofors 
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This record is your assurance that you are dealing with a seasoned, 
dependable source — that you are not “taking a chance.” . . . Oster 
motors, used exclusively before the present war as original equip- 
ment on Oster motor-driven appliances, have helped to establish - 
the world-wide reputation of these appliances — for fifteen years 
the recognized leaders in their field, widely used by the armed 
services and other departments of U. S. and foreign governments. 
. .. The same sound, conservative engineering — the same trained 
labor force and established precision standards — are behind the 
Oster motors now ‘being built to power vital instruments and 
mechanisms in war planes and submarines . . . Illustrated is type 
C-2B-1A, 1/100 H. P. model in current production; other Oster 
models up to %4 H.P. Let us help you fit this or other Oster motors 
to your requirements. | 


John Oster Mfg. Company, Dept. E-11, Racine, Wis. 
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Give Your Product 


the Safest Electrical 


Insulation by Specifying 


Ge, 


slip? 
QS f 


HE modern LABORATORY CON- 

TROL of the complete line of 
Pedigree varnishes is built on the 
foundation of experience. 


Since 1866, Pedigree electrical 
insulating varnishes have been the 
first choice of many of the world's 
most prominent electrical engineers. 


“7ée P. D. GEORGE CO. 


5200 North Second Street 
St. Louis, Missouri 


The 
PRODUCT 


WITH A 


another section, specific uses of equipment are illus- 
trated together with typical parts handled by the proc- 
ess. Chapter divisions provide an understanding of 
the principles of induction hardening, heat treating, 
brazing and soldering, normalizing and annealing, and 
heating for forging and forming. Other chapters deal 
with carbide solution and superhardness while tables 
and charts reveal hardness tests, power etfects, and 
other related factors. Coverage is given to the harden- 
ing of long cylindrical lengths, bars, and tubes. Bul- 
letin No. 15. Tocco Div., Ohio Crankshaft Co., 
Cleveland 1, Ohio. 


ALKALI STEEL CLEANER. Described as hav- 
ing high detergency. Leaflet covers the requirements 
for a modern cleaner and shows that fast action is one 
of the most important qualifications. Material under 
consideration, containing complex phosphates, is shown 
as being able to solubilize any fatty acid soap which 
may form from grease and oil being removed. Text 
shows it to be an ideal electrolytic cleaner with free 
rinsing, long life, and stability in hardest water. It is 
also shown as not requiring high current densities nor 
concentrations for effectiveness. Directions are given 
in detail and sizes of containers are listed. Enthone 
Co., 442 Elm St., New Haven 2, Conn. 


SOLENOIDS FOR AIRCRAFT. Data sheets 
provide specifications. One sheet describes aircraft 
solenoid valves in two types with dimensioned outline 
drawings; curves showing pressure-drop in inches of 
mercury against flow in gallons per hour; and details 
on service, current drain, stroke, solenoid pull, valve 
seating pressure, port size, pressure fitting size, elec- 
trical connector, and weight. Design is shown to in- 
clude a feature which completely shuts off flow when 
power fails. Another sheet shows separate solenoids 
in several styles, also with similar details. Curves give 
air gap in inches vs. pounds pull at different current 
ratings. Service, weight, duty, mounting, return spring, 
finish, specification, and shaft extension information are 
listed. L. M. Persons Corp., 6301 Manchester Ave., 
St. Louis 10, Mo. 


TO MEASURE SOUND AND VIBRATION. A 
primer of noise analysis. Designed to be neither an 
instruction book nor a textbook, Form 604A com- 
prises a compilation of the elementary principles and 
procedures involved in the measurement analysis of 
sound and vibration. It is described as both an apology 
for the “everybody-ought-to-know-that” attitude and an 
attempt to help those who have previously had no 
reason to know anything about sound measurement. 
Starting from a consideration of the factors influencing 
the purchase of equipment the presentation goes on to 
discuss the sound-level meter as a measuring instru- 
ment. Covered are ‘similarities to the human ear, 
microphone limitations, frequency response curves, the 
decibel, and loudness. General information on how 
to use a sound level meter follows, with simplified oper- 
ating instructions, test code, microphone placement, 
choice of weighting curve, noise at a distance, and phys- 
ical measurements considered. Other chapters are in- 
cluded on practical application of the meter, analysis of 
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80% Nickel + 20% Chromium = Chromel — A. Our development of 
lan | this “formula” in 1906, for the first time made electric heat available 
no for home and industry. As the first practical heating-element alloy, 
Chromel created an industry and a market for heating device 
makers, and a new business for dealers. Likewise,°Chromel made 
tru- possible the use of electric heat for manufacturing processes. And 
car, electric heat-treatment of metal, so important in today’s war effort. HOSKINS 
the ... Thus, through all these uses of electric heat, also was created a CHROMEL 
Patieg ee ie te 


Alia 


new and profitable load for utilities. Does not such a formula deserve 





ent. to be called ‘“Famous’’—especially when no substitute has .been 


1yS- found for it, in 38 years? ... For technical data, ask for Catalog-M. 


a HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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noise, how to use a sound analyzer, maximum accuracy 
in noise measurements, vibration and sound, the vibra- 
tion. meter, analysis of vibration, and how to use the 
vibration analyzer. In the back of the book, a section 
is devoted to conversion tables between decibels and 
corresponding power and pressure ratios. General 
Radio Co., Cambridge 39, Mass. 












SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRIND'NG 


(14 to 96 D.P.) 











This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


SWITCH AND JACK CATALOG. Covers heavy- 
duty turn and push switches. Thoroughly clarified by 
line and isometric drawings, this catalog treats each 
of the numerous styles of switching and contacting 
components to a preliminary description, a list of points 
of specification, contact forms and ratings. Units in- 
cluded have a wide range of type and size, and will 
bear potentialities for the specifier of electrical com- 
ponents in war products. Donald P. Mossman, Inc., 
6133 North Northwest Highway, Chicago 31, III. 














With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


LIST OF STANDARDS. Index and price sheet to 
600 existing standards. Of this lot, 64 are newly ap- 
proved or revised since April 1943, time of issuance 
of the preceding list. Standards cover specifications 
for materials, methods of tests, dimensions, definitions 
of technical details, and procedures. Represented is 


“4 og the cumulative work of the association for 25 years in 
Gear Specialties . 
1 - VV : &k 4 a T 






















practically every engineering and industrial field. 
Te Ee ee Broken down into classified subjects, the list includes 








civil engineering and construction, mechanical engi- 
neering, electrical engineering, automotive, transpor- 
tation, ferrous materials and metallurgy, non-ferrous 
materials and metallurgy, rubber, chemical, textile, 
mining, wood, pulp and paper, and miscellaneous. Con- 
sideration is also given to safety and war standards. 
American Standards Association, 29 W. 39th St., 
New York 18, N. Y. 
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MULTI-SPEED CONTROLLERS. Covers more 
than 200 types for motor control up to 10 hp. Desig- 
nated as bulletin 4303, the presentation is planned to 
| give full information on controller requirements for a 
| wide range of multi-speed electric motors. Complete 
details regarding types of motors, wiring diagrams, 
and dimensional drawings are included to furnish the 
necessary information quickly and fully. Types shown 
include 2, 3, and 4 speeds; 1 to 10 hp.; 220 to 550 
volt; reverse and non-reverse; and single or separate 
winding. Text and illustrations combine to supply 
data on points of specification, styles, rotor-type and 


NCLOSED GEARED HEAD MOT other contacts, positive indexing, frames, weatherproof 
= . ~ . 
E ORS enclosures, and flange mounting. Further space is 


given over to illustrations of various kinds of controls 
550 2.f2.m. tal nevolution tn? hows ~ . Ca 


as integrated within the operation of various kinds of 

































































Since their introduction 5 years ago, these motors machinery. Connection diagrams and information on 
have proved extremely satisfactory in service and siatliel he as : ° 

have been applied successfully to such exacting jobs available control knobs and handles are also included. 
as locating telescopes, directing radio beams, for Furnas Electric Co., Batavia, III. 





w. ise voltage ae and oer other uses. Practically 
nile any gear ratio from 7.2/1 up to 1,098,632/1 can be : 
Data and {nished. Furnished with either shaded-pole induce | ELECTRONIC COMPONENTS. Include fixed 
tion or synchronous motor. Shaft is centrally located. 
Prices Accurate, durable construction throughout. 











and variable resistors, iron cores, and line and slide 
switches. Catalog RC6 is designed to present the 
standard line of the company’s products for specifica- 
tion in electronic equipment of all types. Under fixed 
resistors, ratings listed are 1%, %4, and 1 watt. Infor- 
mation is given on type, connection, insulation, leads, 
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Mossman 4101 Heavy 
Duty Lever Switch 


Chromium plated latch 


plate and spring actu- 


Olio Me TES eels 


A Big, Husky Lever Switch 
with Unusual Versatility 
of Contact Arrangements 


tact surfaces, provides rapid liberation of 
heat with resultant efficiency and longer life. 


Design engineers have found in the Mossman 
4101 Heavy Duty Lever Switch a sturdily de- 
signed switch that permits an almost unlimited 
series of combinations of contact assemblies. 


Basic contact forms are illustrated and any 
combination of these basic forms is available. 
Contact assemblies of the Mossman 4101 
Switch may include 12 springs per pile-up, 24 
springs per position, or 48 springs total. 

Standard heavy duty contacts are of 3/16” 
diameter, fine silver, rated at 10 amperes, 
110 volts A.C., non-inductive. Extra heavy 
duty contacts are available of 5/16” diam- 
eter, silver alloy, rated at 20 amperes, 110 
volts A.C., non-inductive. These contacts are 
spun into plated phosphor bronze springs. 
Their ample wiping action insures clean con- 


Permanent performance of the Mossman 
4101 Heavy Duty Lever Switch is made cer- 
tain by a heavily constructed chassis which 
consists of a heavy brass frame, rigidly 
braced. This frame supports a chromium 
plated latch plate and spring actuated piston, 
in which a roller is mounted clevis fashion. 
Once locked in place, it cannot be jolted out 
by jar or vibration. 


This switch is one of a long line of Mossman 
precision electrical components. These include 
many types of heavy duty multiple circuit 
lever switches, turn switches, push switches, 
plug jacks, and special switching components. 
Send for catalog today. 


DONALD P. MOSSMAN, INC., 6133 N. Northwest Highway, Chicago (31), Illinois 


MOSSMAN 
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Remember... CENTRAL offers 


PHILLIPS Recessed Head Screws... 
* All Head Styles for: 


@ Machine Screws 
© Stove Bolts 
e Self-Tapping Screws 


CENTRAL SCREW COMPANY 
3519 Shields Ave. | CHICAGO, ILLINOIS 
You can depend on Central 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 

» in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to ° 


solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
oS ee ca 1 i Om 
Roi 6) NI Cesea 





color code, overload, and dummy form for units in 
the resistance range of 10 ohm to 20 megohm. Vari- 
able resistors are found in standard size units, midgets, 
and special sealed designs for operation under humid 
or dusty conditions. Element types, characteristics, 
recommended curve shapes, specification points, rota- 
tion, dimensions, and special features available are 
shown for styles with and without line switches. Ro- 
tary line switches are illustrated and described in 
S. P., S. T., and D. P., S. T. forms. Selector switches 
are listed with and without line switches in rotary, 
slow-break, metallic-indexed types with 1, 2, and 3 
positions. Slide-action switches are shown in a wide 
variety of kinds for various circuit and physical re- 
quirements. In a similar construction, a push type 
momentary contact switch is included, The iron core 
section of the catalog provides dimensioned drawings 
of availabilities in standard forms with a number of 
suggestions for mounting and considerable information 
about features of advantage. Molded carbon and 
graphite products, include a special listing of brushes 
for rotary equipment and for high altitude service. 
Another section is devoted to products of powder 
metallurgy. In a special engineering appendix are 
given reactance and time constant charts and general 
tables of useful information. Stackpole Carbon Co., 
Electronic Components Div., St. Marys, Pa. 


FACTS ABOUT VIBRATORS. Full description 


} 
. of types: Low and medium power units are rated 4-32 


volt, 107 and 180 cycles with an input rating of 75 
watt max. ; converter types are rated 4-220 volt, 60, 100 
and 120 cycles with an input of 150 watt max.; tandem 
types rate 4-220 volt, 60, 100 and 120 cycles with 1,000 
watt max. input; polarity changers are rated 4-220 
volt, 60, 100 and 120 cycles with standard input watt- 
age, of 150 and, in tandem arrangement, 300 watt. 
Data table and schematic diagrams fully identify cir- 
cuit arrangements, principles of operation, etc., char- 
acter of construction and performance tests results 
covering corrosion, starting, immersion, temperature 
cycle and overvoltage facts are included in Catalog No. 
400. Electronic Laboratories, Inc., 122 West New 
York St., Indianapolis, Ind. 


DATA ON STRUCTURAL PLASTIC. Com- 
prises compilation of engineering bulletins. Starting 
with an index of existing grades of structural, lami- 
nated, resinous plastics, the book relates them to par- 
ticular points of specification to which they are most 
applicable. The next section devotes itself to a dis- 
cussion of fabrication by sawing, turning, milling, shap- 
ing, drilling, shearing, punching, shaving, sanding, and 
grinding. Information is included to cover the use of 
adhesives in the assembly of parts made from these 
laminates with extensive details as they apply to vari- 
ous types of material to be joined. Another section 
breaks down each of the grades into its general de- 
scription, its available size, standard colors, standard 
finishes, and properties. These include tensile, flexural, 
compressive, bonding, and impact strengths; hardness; 
density; water absorption; volume resistivity; insula- 
tion resistance; dielectric strength and constant; and 
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Significant Facts for Steel Users...No. 2 
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GRANITE CITY ELECTRICAL SHEETS 


..» provide increased production 
and better product performance 
Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 


of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
waukee « Minneapolis « Moline « New York e St. Louis 


| SINCE | 


(GRANITE CITY SHEETS} 


wa 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATES © TIN PLATE © TERNE PLATE © ELECTRICAL SHEETS » TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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power and loss factors. In the case of special aircraft 
flooring material, dimensioned sectional drawings and 
strength curves are added. Panelyte Div., St. Regis 
Paper Co., 230 Park Ave., New York, N. Y. 


ELECTRONIC MISCELLANY. Fully listed in 
catalog Form M-773. Receiving exhaustive considera- 
tion through illustration, dimensioned outline drawing, 
text, and table are such electronic and electrical com- 
ponents as attenuators, battery boosters and chargers, 
evrid bias cells, cables and connectors, rf. chokes, capac 
itors and accessories, volume controls, dial and _ pilot 
light assemblies, grid clips, jacks, jewels, knobs, filters, 
plugs, vibrator power packs, potentiometers, rectifiers, 
resistors, switches of various sorts, terminals and fas- 
tening devices in extensive number. In cases where 
further data are required, charts of performance, 
sketches of production steps, and assembly operations, 
wiring diagrams, and drawings of mechanical modifi- 
cations are variously supplemented. P. R. Mallory 
& Co., Indianapolis, Ind. 


MULTI-TYPE CAPACITORS. Range widely in 
physical construction to include wax, oil and electrolytic 
types. Bulletin 1031A starts with general information 
to facilitate specification and gives a dissertation on 
available laboratory facilities of the supplier. Specific 
capacitor types included in the succeeding catalog sec- 
tion include hermetically sealed submersion-proof; 
threaded neck; round can; welded case; plug-in; tubu- 
lar paper; auto generator; tubular and carton, dry 
electrolytic; and motor starting designs. Full specifi- 
cation data is tabulated against keyed outline drawings. 
Tests are described and results indicated. Each type 
of condenser is discussed in text which shows the fea- 
tures and points of advantage inherent in the particu- 
lar unit. Industrial Condenser Corp., 1725 W. 
North Ave., Chicago, III. 


‘ 
j 


Engineered by Cook | 


CARBON SEAL RINGS. Restrain water, steam, 


Rngheered by Cook. this at bellows measures only 34” air, and special fluids. This bulletin details the fea- 
in diameter and has the ability to accurately register oil an ye is Rie. Ls . BR ae 
suetiete Geom 0°00 000 the. 0:8: 1, and bo retarn to. within pares of carbon seal rings in relation to specific uses. 
.0001 inch at any given pressure after the maximum Particular suggestions include automobile water pumps, 
pressure has been a his is accomplished without a steam turbines, torque converters and fluid drives. 
spring return since the bellows is inherently a true spring. ciel \ aaa deel sentinel } “ith 

his small bellows is particularly adaptable for instru- rawings Of seal design are include toget rer with 
ments and other uses where calibration must be held to particulars regarding the adaptability of various types 


extremely close tolerances. 


Cook “Spring-life’”’ Bellows sensitive dimensional response 
to small increments of pressure is a matter of the degree of 


of seals to many points of specification. Seals are 
broken down into two general types: Floating ring and 


flexibility within the bellows units. Flexibility varies clamped ring with general information given on both 
directly with the number of flanges, width of the flanges | kinds. Design considerations are entered into and in- 


and type and thickness of metals used. 


Cook “Spring-life” Bellows may be constructed of tinned | formation is provided on the production and checking 


hosphor bronze, high carbon steel, Monel, | of flat surfaces in the basic material of manufacture in 
Inconel, copper, stainless steel or beryl- these units. Copy states that although the supplier is 
lium copper, brass and any other metal to aaa heil rid ae : : d 
suit your requirements. Cook construction | prepared to provide only sealing rings, he is also ready 
places no limit on the number of dia- | to cooperate in working out the details of the entire 





phragms or free length of a single unit. | sealing device. Pure Carbon Co., St. Marys, Pa. 


| AIRCRAFT SERVO SYSTEMS. Discussed in 
| technical data leaflet. Designated as aviation 
accessory design check chart No. 4, this _pres- 

| entation takes up individual remote co-ordinating con- 
| trol of aircraft flight operations: Pointing out that one 

| | of the greatest responsibilities of aircraft designers is 
2706 Southport Avenue Chicago 14, Illinois | the freeing of pilots frem excessive numbers of duties, 
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-HOW TO PUTA 


Suivi a. SSS SRS 


4 **Heli-Coil’’ Screw Thread Inserts provide a 
simple and inexpensive method of protect- 
s. ing tapped threads in light metals and plas- 
tics against abrasion, stripping and seizing. 


Furnished in stainless steel or phosphor bronze, they 


can be installed quickly with hand or power tools. 
Manufacturers: of aircraft engines and accessories 
use “*Heli-Coil’’ Inserts in applications where solid 


screw bushings were used previously. In fact, al- 


most the entire output of this Company is used for 
aviation purposes today. These inserts are used 
not only in original construction, but in salvage, re- 
placement and maintenance—in the factory and in 
the field. The fact that they meet the rigid require- 
ments of aircraft engine manufacturers indicates 
wide usefulness throughout industry after the war. 


| Send for engineering literature. 


| THE SCREW SYSTEM WITH THE 


ANTI-FRICTION THREAD LINING 


omar) 
ao ) 


a) 


WV ARCRAFT SCREW PRODUCTS COMPANY, 





fake this precision-shaped stain- i 


AND 


hy 
i: This unprotected tapped thread ro 
e in Aluminum will weor BUT fe 4 less steel ‘“‘Heli-Coil”’ 
_ | fapidly may even strip Screw Thread Insert 





oI ee 7777.7 2 


IN AN ALUMINUM HOLE! 


USED IN 
BURL Ty 


WS THe 3s 
Seay renee 
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Insert it in the tapped hole. Now you 
have, in effect, put a long-wearing steel 
thread in an gluminum hole. 


SALVAGE . a.) 
Lt 
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Heli- Coit INSERTS SAVE 


TIME 


Can be in- 
stalled with 
simple hand 
or power tools 
in one-fourth 
the time re- 
quired for solid 
screw bushings. 


SPACE 


Occupies less 
than half as 
much cross sec- 
tional oreo as 
solid bushing, 
permitting , more 
latitude’ in’ de- 
sign. 
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WEIGHT 


Weighs one- 
fitth as much 
os the screw 
bushing of the 
same diom- 
eter. 


METAL . 


Made from pre- 
cision - shaped 
wire with no 
waste, requires 
about one-tenth 
os much metal 
as solid bushing 
made from bar 
stock. 





U.S. and Foreign Patents Issved ond Pending 


47-23 35th STREET © LONG ISLAND CITY,],N.Y. 
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the leaflet illustrates and describes a series of electr 
servo motors which work in conjunction with tran 
mitters and amplifiers to provide positive remo 
co-ordinated control of exacting flight functions aut 
matically. Combination of units is shown as elimina 
ing mechanical and hydraulic linkages with accompan 
ing provision of flexibility in use and integration. Th 
units permit synchronization of two or more system 
without complicated switching, special relays, poter 
tiometers, or motor brushes. Weight economy an 
low current consumption are shown to have been goal 
in the design. Items include engine-control sen 
motor, servo motors for co-ordinated adjustment ; 
aircraft controlling surfaces, concentric screw-typ 
servo motor for straight line motion and adjustment 
and a unit for specification where rotating adjustment 
are essential. Illustrations are present and cutawa 


A SCIENCE. . born ina. drawings “a nes toa 6 oo pee ay 
* paratus. clipse—Pioneer Div., Bendix Aviatio 
TH UN DER STORM * Corp., Teterboro, N. J. 


MAKING METAL PARTS. Accuracy associate 
with speed in die-less duplication of metal pieces. Thi 
publication, catalog 44-6, combines previous equipmer 
offerings of the company with a new radius brake ani 
a bender with increased capabilities. Shown in ex 
haustive form are the things which can be done wit 
the entire line of 3 sizes of benders, 4+ of brakes, an 
3 of shears. Each unit is discussed in a separate se 
tion with data covering physical descriptions, potential: 
ities, and limitations of each. Other sections illustrat 
a number of characteristic examples of the intricat 
parts which can be speedily produced with the basi 
equipment and its conveniently made modifying com 
ponents. Many of the parts are shown in their rela 
tion to the completed product within which they ar 
integrated. Typical conversions are depicted bi 
a series of sketches, and a question and answer pag 


Ben FRANKLIN dared to prove the 
relation between lightning and static 
electricity with a kite, key and string, 
during a thunderstorm. With luck he 
lived to give impetus to the new science 
of electricity . . . This same adventur- 
ous experimental spirit has been shown 
throughout the history of electrical 
science in America. 

In Stancor laboratories interest cen- 
ters upon the transformer: the master 
coordinator of electronic energy. 
While stancor Transformers now are 
being used for control systems in war, 
military challenge has produced im- 
portant new developments for use in 
peace-time industry . . . For tomorrow, 
Stancor —is a name to remember. 


© STANCOR 
* Transformers * 


demonstrates numerous of the less apparent feature 
of the tools. O’Neil-Irwin Mfg. Co., Minneap 
olis 15, Minn. 


HIGH TEMPERATURE COATING. Form 
protection for parts against extremely high tempera} 
tures, fumes, rust, and corrosion; as a resist agains 
welding spatter and brazing flow; and as a mask i 
selective hardening operations. Leaflet discusses. the 
material, relating its properties to the use-points sug 
gested. Means of application, costs and fields of us 
are covered. George R. Mowat Co., 24 West 40th 
St., New York 18, N. Y. 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET - CHICAGO 


Manufacturers of quality transformers, reactors, rectifiers, power 
packs and allied products for the electronic industries. 


METAL PLATED PLASTICS. Combine advap- 
tages of plastic with the luster and properties of metals 
Leatlet No, 1 shows advantages of the design technique 
which can give a product the appearance and feel oi 
a solid metal one but with the lightness inherent it 
plastic. Metals considered are copper, chromium, sil- 
ver, gold and cadmium, plus any other metal which 
can be electroplated. Particular consideration is given 
to such properties and features ‘as tensile strength, ab- 
sorption, corrosion, flexural strength, dimensional sta- 
bility, heat resistance, electrical ‘shielding;:and impact 
strength. Intended to stimulate thinking along the 
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ure) One reason why National Carbon research develops brushes 
eap| «that meet severest operating conditions: 


THE BRUSHES that can take the punishment . . . at the highest alti- 
tudes of modern aerial warfare... passed their low-altitude tests on 


"I the stand shown above. This stand forces a veritable tornado of accu- 


vr rately metered air through a heavy-bomber generator working at rated 
on capacity, measuring brush and generator operation under perfectly 
‘“ reproduced sea-level flight conditions. 

ug. The perfection of new high-altitude brushes again proves the ability 


uxt Of National Carbon Company’s Research Laboratories staff to develop 
oth) brushes of all types and for all duties ... from locomotive motors and 
giant turbo-electric generators, to small, fractional horsepower units. 


. ai . ° —= 
Research, experience, and cooperation in solving customers’ prob- = 
an) lems have given “National” brushes undisputed leadership...have  —= 
als) ™ade them available in the proper grade for every application. THE GENERATOR shown here weighs only 42 
i) ns 3 pounds, yet develops 200 amperes at 30 volts... 
ut We invite you to bring your brush problems to us. If you have not rating contingent on air-blast cooling. 
cif teceived copies of “Modern Pyramids” —on brush principles and care— 
in} write National Carbon Company, Inc., Cleveland 1, Ohio, Dept. 24C. * BUY UNITED STATES WAR BONDS * 
sil- 
ich The word ‘National’ is a registered trade-mark of National Carbon Company, Inc. 
ven 
7 ONAL CARBON COMPANY, INC 
: NATIONAL RB MPANY, INC. 
act Unit of Union Carbide and Carbon Corporation 
the CARBON PRODUCTS DIVISION, CLEVELAND 1, OHIO is New York, Pittsburgh, Chicago, San Francisco 
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lines of product re-design, the bulletin does not at- 
tempt to give a full listing of possibilities. Instead, 
it suggests that the suppliers’ facilities be taken 
advantage of in the solution of your specific prob- 
lem. Plastics Div.. Monroe Auto Equipment Co., 
Monroe, Mich. 


BEFORE DESIGN—A SURVEY. Bulletin is 
aimed at helping a manufacturer in the acquisition of 
factual information important to his pre-design deci- 
sions. Related particularly to the question of whether 
or not to develop a certain new product, the literature 
is predicated on the belief that a technical survey will 
aid in reduction of risk. Characteristic of the questions 
which can thus be answered are: (1) Are there any 
new uses or fields for present products? (2) What are 
the advantages and disadvantages of the various makes 
of a product now on the market and considered for 
participation ? and (3) What features will insure max- 
imum saleability for an entire new projected product? 
Designers For Industry, Inc., Cleveland 13, Ohio. 


FOR CHAIN DRIVE DESIGN. Catalog No. 43 
shows advantage of substituting teeth for tension in 
power driving apparatus. Points discussed in the fore- 
word include power saving, constant speed, work uni- 
formity, low maintenance, quick and easy installation, 
saving of space, capability for speed changes, freedom 
from atmospheric effects and relatively low cost. Space 
is given to an exposition of exclusive features and spe- 
cial types of driving and conveyor chains. Regular 
steel and cast sprockets and pinions are listed, and spe- 
cial split, spring equalized, clamp type, shaft-integral 
and shearing pin styles cataloged. In the specifica- 
tion section, condensed tables give data on design, 
maximum pinion bore and hp. capacity for different 
sizes. Information is given by sketch and text for 
typical layouts of shoes and idlers and formulae for 
determination of chain length are added. Miscel- 
laneous data include that on offset or hunting link 
sections, sprocket diameters, tolerances, key dimen- 
sions, and a page of full size link outlines. Standard 
chains and sprockets are presented in full, and data are 
present on the procedures involved in sprocket cutting. 
Other departments involve lubrication and maintenance 
notes ; illustrations of typical points of specification ; and 
discussions of such special items as timing chains, 
roller chains, couplings, universal drive shafts and 


clutches. Morse Chain Co., Ithaca, N. Y. 


VARIABLE AIR CONDENSERS. Bulletin re- 
views units for heavy-duty service. Newly designed, 
these components are suitable for radio transmitting 
equipment, electronic heating, etc. Specifications in- 
clude close electrical design symmetry, and _ built-in 
neutralization with mounting of standard coils. The 
latter reduces lead lengths and results in minimum 
lead inductance. Tables are shown giving informa- 
tion on different types available, mounting length, 
maximum and minimum capacity per section and ca- 
pacity for sections in series. Construction is rugged 
and designed for severe conditions. Special features 
cover ball bearing shafts, reduction drives and spur 
or bevel gear shaft take-off. Fixed vacuum condenser 
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BAKELITE 


TRADE MARK 





HERE’s rvour “TRACKING” TEAM 


Now-—plastics research has combined Fiberglas 
fabric and BAKELITE Laminating Plastics to bring 
you a durable insulating material that is more 
resistant to surface tracking than any other lami- 
nated plastic yet developed. Although its arc re- 
sistance (A.S.T.M. D-495-41) is 185 seconds, it is 
extremely tough — having tensile strength and 
flexural strengths of 11,500 and 20,000 pounds 
per square inch respectively. 

This special arc-resistant plastic is available in 
sheets, tubes, and rods of various dimensions. 
Where quantity justifies the cost, it also may be 
custom-molded into simple, three-dimensional 
shapes. In common with other types of high- 
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pressure laminated plastics, it can be sheared, 
punched, and machined with metalworking tools. 
Investigate the opportunities for improving 
both the mechanical and electrical characteris- 
tics of your equipment with laminated plastics 
by writing Department 6. Bakelite Corporation 
also will be glad to put you in touch with fabri- 
cators who can supply your immediate essential 
needs or advise you on specific applications. 


_8- 
BAKELITE CORPORATION, 30 E. 42 St., New York 17 


Unit of Union Carbide and Carbon Corporation 
ss 


Plastics 
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ELECTRICAL 
INSULATION 





Everywhere Fiberglas Electrical Insulation is 
demonstrating its greater dependability and 
longer life under the most severe operating 
conditions. For rewinding existing equip- 
ment, Fiberglas provides added protection 
against overloading and high operating 
temperatures. 


For more permanent insulation, specify 
Fiberglas—yarn, tape, sleeving, tying cord, 
cloth, varnished tape and cloth, laminated 
sheet, Fiberglas-mica combinations. 


INSULATION AND WIRES 


Jf 
& 


Jw 


SERVICE 


Distributed by 


INSULATION and WIRES, INC. 


2127 Pine St., St. Louis, Mo. 
289 Simpson St., N. W., Atlanta, Ga. 
30 Trowbridge Ave., Detroit, Mich. 
181 Portland St., Cambridge, Mass. 








units are available in many capacities ranging from 
6.5 mmf. to 250 mmf. Thus a twin mounting provides 
means for extending the range of any CX apparatus 
by as much as 500 mmf. Standard plate thickness iq 
all models is 4» in. Air inductors are also covered 
in Catalog 75 C with a complete line from those rated 
at 25 watt or less to 10 kw. variable link assemblies in 
a wide variety of types and designs. Barker & Wil 
liamson, 235 Fairfield Ave., Upper Darby, Pa. 


FLUSH-MOUNTED POTENTIOMETER. How 
a newly designed unit, with universal wall or flush 
mounting case considerably deeper than the previous 
models with an integral hinged panel for mounting 
pen and indicator drive arrangement, excels in_per- 
formance. It is possible to repair or replace any part 
of the mechanism without interfering with any other 
part. External wiring of electric type controllers is 
eliminated due to the control relays being in the instru- 
ment. The same rules are followed as in previous 
models providing a self-balancing round-chart record- 
ing machine that has no continuously moving mechan- 
ical elements. Lubrication is unnecessary and _ vibra- 
tion does not affect the set up. Construction, opera- 
tion, and use are covered in Bulletin P1200. Even 
under conditions of poor line voltage regulation, the 
heavy-duty pen-drive motor gives ample torque for op- 
erating control contacts. Enclosed in a_ dust-proof 
plastic housing are the stepping relays and slide wire. 
Also included is a standard cell type of manual stan- 
dardizing circuit which replaces the voltmeter type 
previously employed. Instead of the rectangular dial- 
type, a horizontal wide band is .used on the indicating- 
recording model of this series. Bristol Co., Water- 
bury 91, Conn. 


SCOPE OF INJECTION MOLDING. Compre- 
hensively details the essential differences between injec- 
tion and other types of plastic molding. Included in 
catalog Form No. 6056-6 is not only a discussion of the 
extent and function in injection molding but a consid- 
eration of how the process is particularly useful in mass 
production of parts having precision and economy as 
prime factors. Covering first the organization and at- 
tainments of the company, this volume passes on to a 
definition and listing of thermoplastic materials. Fur- 
ther discussion covers the qualities characteristic of the 
group and shows how they can be taken advantage of 
in specification of parts. Accompanying illustrations 
show how this has been done in a number of specific 
cases and amplify the more detailed suggestions made 
in the text. Standard Molding Corp., P. O. Box 
1020, Dayton 1, Ohio. 


INDENT CONNECTORS AND TOOLS. Cata- 
loging performed in technical bulletin 6050. Construc- 
tion, attachment, and related features are illustrated 
and discussed in the introductory part of this presenta- 
tion. Text and sectional illustrations point out the ad- 
vantages of one piece design, high electrical conduc- 
tivity of the attaching indentations and absence from 
loosening by differential expansion and contraction. 
Types are subdivided into those which are open or 
closed at the end of the barrel, those which have split 


ELECTRICAL MANUFACTURING 








Megs, iS 


~~ ~~ 
~ak oe 


ny 
. 


auade 













VITAL... 
ON EVERY FRONT 


MECHANIZED WARFARE AND INDUSTRY alike—are collecting inter- \ ; 


est on the past in the individually superior and intangible assets of Gits 





Lubricating Devices that were conceived in Peace for the needs of War. 
Design and principal achievements, that have resulted from problems 
solved, provide every branch of our gigantic war effort with POSITIVE 
LUBRICATION UNDER ALL CONDITIONS. Gits is the largest, exclu- 


sive designer and manufacturer of Oil Cups and Lubricating Devices, Le 4 





and Oil and Grease Seals, and the country’s largest reservoir of lubri- ff 
cation answers. As the past is,reflecting in the present, so will the solu- : 
tions, by Gits, to today’s problems promote new standards of lubricating 

efficiency when we have won the Peace. Let Gits solve your problems 


the scientific way. PS retin 


GiTs BRos.MFG.Co. ~ 


1864 South Kilbourn Avenue, Chicago 23, Illinois 
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Springs{for WAR JOBS! 





IF YOU NEED SPRINGS or wire shapes or a 
combination of both, made from flat or round 
wire; pointed, welded or threaded ... you 


AT 


wile PF | of 












































NES 


in all rotating parts! 


Latest information concerning the swift 
developments in the application of the 
new, simplified, lower-cost Bear Dy- 
Namic Balancing in Manufacturing Air 
Conditioning, Electrical and Transpor- 
tation Industries. WIRE, PHONE or 
WRITE FOR YOUR FREE COPY 
TODAY. To save time, include details 
of your Dy-Namic Balancing problems. 
BEAR MFG. CO., Dept. EM, Rock 
Island, Ill. 






































































































































or solid insulation grips; those with indentations at 
different points in the periphery; and those which are 
plated with tin (standard) or other platings as de. 
sired (optional). Selection tables are provided with 
exhaustive detail on types of design, outlines and di- 
mensions, screw size to be used, type of back, insula. 
tion grip and weight per thousand. Styles run in a 
wide range through single and double hole tongues; 
straight, multiple, angular, and offset for wire and 
cable sizes with wide extremes. Special types are 
listed with double indents, belled barrels, aircraft suit- 
ability, with insulating sleeves, and with rectangular 
barrels. Also shown are quick disconnecting connec- 
tors, and specific devices for unusual connecting prob- 
lems. A full line of attaching tools—both hand and 
power operated—are illustrated in this comprehensive 
review. Burndy Engineering Co., 107 Eastern 
Blvd., New York 54, N. Y. 


LAMINATE AND POWDER METALS. New 
edition of design and production engineering data book. 
Added sections cover precious-metal collector rings and 
brushes; silver faced steel for bearings, shims, etc.; 
gold filled, rolled gold plate, and radio wire; and small 
castings. In the revised section on thermostatic metals, 
a number of recently developed materials have been 
added together with a number of additional charts and 
formulae. Enlargement of the electrical contact sec- 
tion causes it to embrace powder metal contacts as 
well as a number of new alloys. Starting with a prefa- 
tory statement of products and facilities, the book pro- 
vides a discussion of functions of featured products. 
Further space is devoted to a comparison of finished 
devices and the types of stimulus and results obtained 
from metallic control modalities. Practical forms of 
the various materials are illustrated extensively and 
applicable design formulae are supplied. In the ther- 
mostatic metal section, deflection charts cover standard 
arrangements throughout the line of types. Contacts 
are given in similar treatment with outline drawings 
keyed to tables of available dimensions and grades. 
Forms are provided in the shape of check lists with 
spaces for appropriate data concerned with inquiries 
for specific recommendation. H. A. Wilson Co., 
105 Chestnut St., Newark, N. J. 


VARIABLE ELECTRONIC RECTIFIER. Pri- 
marily of design for specification with electromagnetic 
work chucks. Folder describes two styles of grinder 
chucks and shows how the rectifier unit provides not 
only 7 steps of variable power but also a position for 
demagnetization—all from a single convenient dial. Full 
specifications are given for all three components and 
the units are completely described and illustrated. For 
the rectifier, data includes electrical capacity, power 
input and output, physical size, mounting facilities, ar- 
rangement of indicating lights and connection and 
weight. Described also are normal steps in operation 
and advantage features such as the possibility of re- 
moving work from the chuck without scratching it and 
the possibility of operating on thin, warped parts with- 
out loss of work-holding effectiveness. Continental 
Machines, Inc., 1301 Washington Ave. South, Min- 
neapolis 4, Minn. 
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Success in the fabrication of wrought 
Phosphor Bronze, Nickel Silver or Beryl- 
lium Copper is entirely dependent upon 
whether the alloy’s physical and chemical 
properties are in absolute conformity with 
the user’s own methods of fabrication and 
the ultimate purpose or function of the 


fabricated article or part. 


The development of comprehensive speci- 
fications adapted to a consumer's needs 
requires a highly specialized knowledge of 
every factor connected with the produc- 
tion, fabrication and application of these 
alloys. As specialists in the production of 


Phosphor Bronze, Nickel Silver and Beryl- 





Producers of these Vital Alloys: 
BERYLLIUM COPPER ® PHOSPHOR BRONZE ® 
Strip Vig 


Sheet 


‘PHOSPHOR BRONZE ¢ NICKEL SILVER * BERYLLIUM COPPER 


; 
coe 
S.. v 


PECIALISTS 


in the Production of these 


VITAL ALLOYS 





lium Copper, we have developed and pro- 
duced special alloys for thousands of man- 
ufacturers. 

It is not too early to inquire now how 
these engineering materials can fit into 
your program for post-war production. If 
you will send us blue prints of any part 
you may have in mind, we will be glad to 
submit samples of a Riverside Phosphor 
Bronze, Nickel Silver or Beryllium Copper 
alloy specially developed for that part, and 


submit them to you for test. 
Please send your inquiries to our main 


office at Riverside, N. J., or to our nearest 


branch office. 


NICKEL SILVER 


Rod 
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FIBERGLAS’ ELECTRICAL INSULATION 


Fiberglas Tapes available in all widths 
and thicknesses from .003” to .015”. 






Fiberglas Braided Sleevings. 





























Get in touch with your Electrical Distributor now! ... 





ATLANTA, GEORGIA CHARLOTTE, NORTH CAROLINA Mica Insulator Co. 
Insulation & Wires, Inc. Graybar Electric Co. 1276 W. Third Street 
289 Simpson Street, N.W. 120 W. Morehead Street Prehler Electrical Insulation Co. 
: 1514 Prospect Avenue 


ALLENTOWN, PA. 


Graybar Electric Company CHRCAGO, ILLINOIS COLUMBUS, OHIO 
Insulation Manufacturers Corp. National Electric Coil Company 
BLUEFIELD, WEST VIRGINIA 565 West Washington Boulevard 794 Chambers Road 
National Electrie Coil Co. Mica Insulator Co. DETROIT, MICHIGAN 


542 5. Dearborn Street Insulation Manufacturers Corp. 


BUFFALO, NEW YORK 


G | Electric Supply C Prehler Electrical Insulation Co. 11341 Woodward Avenue. 
a a ee 564 W. Monroe Street Insulation & Wires. Inc. 
151 West Mohawk asia Aa Ln 
30 Trowbridge Avenue 
CAMBRIDGE, MASS. CLEVELAND, OHIO LOS ANGELES, CALIF. 
Insulation & Wires, Inc. Insulation Manufacturers Corp. Leo J. Meyberg Co., Inc. 
181 Portland Street 1005 Leader Building 2027 South Figueroa Street 
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NOW AVAILABLE! | "permis itis dnouncement 


to be Made. 








Fiberglas Tying Cords both treated and un- 
treated. 





A few of the many types of Fiberglas fabricated 
materials, including Fiberglas cloths, tapes, and 
tubings; Fiberglas-mica combination material and 
Fiberglas laminated sheets. 


Not pictured but also available are: Unprocessed 
yarns, varnished tapes, cloths, sleevings, and satu- 


FIBERGLAS 


*T.M. Reg.U.S. Pat. Off. 


rated sleevings. 


Owens-Corning Fiberglas Corporation, Toledo 1, Ohio. 


Fiberglas Canada, Ltd., Oshawa, Ont. ELECTRICAL INSU LATION 
* 





Fiberglas Materials are in stock for immediate delivery! 





MILWAUKEE, WISCONSIN PHILADELPHIA, PA. 
. ; . aia ST. LOUIS, MO. 
Insulation Manufacturers Corp. Graybar Electric Co. Recalietied:Ac Winea 2 
312 E. Wisconsin Avenue 910 Cherry Street ae me 7 ete 
2127 Pine Street 
MINNEAPOLIS, MINN. PITTSBURGH, PA. White Supply Co. 
Insulation Manufacturers Corp. E. B. Beach Company 4343 Duncan Avenue 
316 Fourth Avenue, South First and Ferry Streets SAN FRANCISCO, CALIF 
NEW YORK, N. Y. RICHMOND, VIRGINIA ee 
Mica Insulator Co. Graybar Electric Co. 0 Lenth Street 
200 Varick Street SEATTLE, WASHINGTON 
Mitchell-Rand Insulation Go., Ine ROANOKE, VIRGINIA Electric Specialty Co., Inc. 
51 Murray Street Graybar Electric Co. 2406 First Avenue 
Graybar Building 
PEORIA, ILLINOIS TRAFFORD, PA. 
Insulation Manufacturers Corp. ROCHESTER, N. Y. Westinghouse Electric & Mfg. Co. 
101 Heinz Court — General Electric Supply Corp. Micarta Div. 
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PERMANENT MAGNETS 


Tue Arnold Engineering Company is 
thoroughly experienced in the production 
of all ALNICO types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 
magnetic control. 


THE ARNOLD ENGINEERING (OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


MOTOAIR A dependable COMPACT Accessory 
—a preferred independent unit 
PUMPS... 
In war and Industry Motoair 


has amply proven its thorough 
They pu dependability in a wide range 
of usefulness. What's impor- 


tant, too—Shipments can be 


AIR-POWER made promptly. 


TO WORK FOR _ MOTOAIR PACKS alOT of POWER! No Drives 


With motor and pump in one integral unit, Motoair NO GEARS 

has been used for tank evacuation, for air vises, NO GUARDS 
Vy, Sam chucks and pistons, for vacuum packing, for motor 

testing (simulating rarified air) and scores of other e 

purposes in addition to use as a cleaner-blower NO 

or laboratory accessory. Motoair can be mounted PULSATION 


in ceiling, wall or normal position without dis- 
turbing its visible automatic lubrication. 


Free air Vacuum up 
volume up to 25 inches 


to 35 cu. ft. 
per minute oh mesceny, 


NEW JERSEY MACHINE CORPORATION @® 


17th Street & Willow Ave., Hoboken, N. J. 


Get Catalog Facts ~ Ask for Demonstration! 
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CREATIVE SPEEDS PRODUCTION 












NEW! DESIGNED BY CREATIVE! 


“ CROWN. FIT ” 


PHENOLIC RESISTOR 
BUSHINGS 


Assure Tight, Perfectly 
Centered Mounting! 


Again Creative helps you _ speed 
assembly. Creative’s “Crown-fit” 
phenolic bushings are engineered to 
seat perfectly in center holes of 10 and 
20 watt resistors. They lock in in- 
stantly, and stay put. 
For use with #6 or #8 
bolts. 








ELECTRICAL CHARACTERISTICS 


of Creative Phenolic 
Grommets and Bushings 


Dielectric strength averages about 260 
to 430 v.p.m.; dielectric constant 5.5 
to 7.4: power factor at 10 cycles .02 to 
.05. Water absorption is unusually 

low at only .5°% in 24 hour test. 






































PHENOLIC GROMMETS 


Creative’s Gear-Collar 
| SPEED ASSEMBLY 

NOW AVAILABLE IN 2 NEW 

SIZES! You can now get Creative 

gear-collar grommets to fit clearance 

holes for 3/8” and 13/32” wire. 

Special sizes up to 1 1/32” wire clear- 
| ance holes made on order—in quanti- 
ties of 10,000 or more; no molds re- 
quired. Any quantity available from 
stock in 6 standard sizes for practi- 
cally every type of panel or electrical 
mounting. 


L 





NEC CS een at 


Have you checked Creative’s | 
CUSTOM PLASTIC 

FABRICATION 

— without molds ? 





Oda Weal denied alt 
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TECHNICAL DATA 


Have you received 


Your Copy of the first issue 


of this New Publication? 


The widespread and growing in- 
terest in Industrial Fasteners (bolts, 
nuts, rivets, screws) has prompted 
the publication at regular intervals 
of the informative technical bulletin 
“FASTENERS.” Realizing 
that recent developments 
in materials and process- 
ing have added new use- 
fulness to these depend- 


able products,—engineering and 
manufacturing executives are 
eager for new, factual data—and 
we believe “FASTENERS” pro- 
vides it. 

If you have not yet received 
your copy of the first issue of 
“FASTENERS,” let us know and 
we will gladly see that you get it— 
as well as future issues. 


AMERICAN INSTITUTE OF BOLT, NUT AND RIVET MANUFACTURERS 


1550 HANNA BUILDING 


CLEVELAND 15, OHIO 


American Institute of Bolt, Nut and Rivet Mfrs. 
Hanna Building, Cleveland 15, Ohio 
Gentlemen: 


Please put my name on the list to receive 
“FASTENERS” regularly. 


e@eeeoesereeeeeeeoev eevee eeeeveeveeree eee eeeee 





Don’t wait till you 
can see the bottom 
of the barrel! 


In these busy days of trying to keep supplies 
moving along to the fronts, it is possible to lose 
track of your condition of supply and find your- 
self out on.a limb! 


Won’t you please check on your screw machine 
product needs and let us book your orders now? 
By having them on file, when a run ends we 
can begin your deliveries . . . sometimes im- 
mediately. 


Peck Screw Machine Products are made in 
all metals and in sizes up to 14”. High uniform 
accuracy. Extreme precision when required. Care- 
ful attention to detail. Send us your requisi- 
tion now. 


SPRINGS ~ 
and SCREW MACHINE PRODUCTS 
The Peck Spring Company 12 Grove Ave., Plainville, Conn., U.S.A. 


COMMUTATORS... 
Te che 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 
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Application of Timken Bearings on 
the spindle of “Hill” Vertical Spindle 
Surface Grinders manufactured by 
The Hill Acme Co., Cleveland, Obio. 


The spindles of ‘Hill’? Open Side Vertical Spindle 


Hydraulic Surface Grinders are mounted on 


Timken Tapered Roller Bearings to assure smooth 
spindle operation, maximum spindle rigidity, 


speed, endurance and economy. 


These grinders are regularly equipped with 26” segmental grinding 
wheels which place a heavy responsibility on the spindles, as the 
slightest sign of spindle eccentricity or quiver would show up in the 
work. With Timken Bearings at the top and bottom of the shaft 
however, there is no danger of spindle irregularity at any speed 


—under any grinding load. 


When buying new grinders, lathes, milling machines, or any kind 
of spindle-operated equipment make sure the spindles 


are equipped with Timken Bearings; then you will be 


‘ Bai. eit - af 
iy le. dite Rahim. att Ya terns o> ee sure of satisfaction — now and for years to come. The 
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Timken Roller Bearing Company, Canton 6, Ohio. 



















Brevity is the Soul of Wit— 


WHEN IT COMES TO 


Contewing Paper 






URE IT’S EASIER to let your dictation roll along. 


Sure it’s easier to write long copy. Sure it’s easier 






USE LESS PAPER BECAUSE 





It takes 25 tons of blueprint paper to make a 
battleship. 





| to do ull the good, pleasant things of normal peace- 





time business when paper is like water, something you 






700,000 different kind of items are shipped to the 


can pretty well use as you will. 
Army—and they’re paper-wrapped or boxed. 










* “K”’ ration containers, shipped from the Eastern 
Seaboard alone, take 662 pounds of paper a 
month. 


But now, when the increasing paper needs of the armed 






services daily decrease the national supply of paper— 






= 


Each Signal Corps radio set takes 7 pounds of 
kraft paper, 3 pounds of book paper. 


when paper is a true war essential—that’s a different 


story. 








Each propelling charge for 155-millimeter shell 








All of us in business must watch every piece of paper takes 3/5 pound of paper. 





) or paper board w~ use. We must judge its use in terms 








of absolute necessity. We must not use a single piece, USE LESS PAPER THESE WAYS 








Review all printed forms periodically for essen- 
tiality; consolidation; elimination of waste space; 
standardization of sizes, weights, color, grade; 
elimination of color where possible. 


a single inch, of paper which thriftier writing or print- 


ing or packaging can possibly save. 







For multiplied ona national scale, that particular piece Eliminate slack fills, thus effecting the economies ' 






of a smaller package. 


or inch of paper or paper board becomes the tonnage 






needed by our service forces to ship precious food and Use 8'%x5'-inch letterheads for short letters: 


inclose them in small envelopes. 

















Adjust the number of units per case to the 
maximum practical. 


blood plasma to our troops overseas. 


Use and re-use carbon paper consistently. 










ammunition and weapons and medical supplies and 
: 
| 
| If there’s no Paper Conservation Committee in 








Conversely, reduce the number of units to utilize 
lighter carton board when such reduction will 
result in less tonnage ‘over-all. Be sure that the 
openings are on the smallest dimension of the 
shipping container, so that the flaps will have 
the smallest area possible. 


your organization or in your community, why not 


get one going today? 












Council in co-operation with the Office of War Information and the 


| This advertisement prepared under the auspices of the War Advertising 
| War Production Board. 


LET’S ALL USE LESS PAPER 


Space for this advertisement contributed by ELECTRICAL MANUFACTURING 
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“ALL CLEAR’ 


In the production of Irvington Varnishe 
and Tape, laboratory technicians are ever s 
alert” to maintain Irvington’s high standa 
trical insulation. Raw fabric and finished pre 
regularly subjected to a series of 13 exactinige 
Only after passing all these tests are varnished cai 
and tape given the “All Clear” for shipment. 
Carefully and constantly checked are the follow 
Construction, purity, and bursting strength of the 
base cloth; uniformity of thickness, elongation, and 
tensile strength of both base and varnished fabric; 
dielectric strength, tear strength, and resistance to 
ale and hot oil of finished cambric and tape. The 
severity of these tests, plus manufacturer’s control of 
varnish formulation, is your assurance of better and 
longer lasting insulation—of quality that has brought 
confident, growing use of Irvington Varnished Cam- 


bric and Tape for over 38 years. 


COMPARATIVE CHARACTI 


Black Straight Cut Yellow Straight Cut Black Seamless Bias 
Var. Cambric & Tape Var. Cambric & Tape Var. Cambric & Tape 


General Properties 


Special Properties Resistant to lubricating oil 


Dielectric Strength 
(.010” thickness) 
volts per mil 


Tensile Strength 
(.010” thickness} 
— Ibs. per 1” 
width 


On corners and between layers of 
field coils; for phase insulation of 
stators; as slot insulation; and for 
overall coil wrappings 


Indicated Uses 


ONLY QUALIFIED am 
INSULATION GETS} 


Resistant to insyloting oil 


For wrapping smoll coils and coil 
forms, as insulation between wind. 
ings of ignition, magneto and 
transformer coils, as slot, end 
winding and phase insulation 












Yellow Seamless Bias 
Var. Cambric & Tape 


For hand or machine toping of irregular surfaces and contours 


Resistant to lubricating oil 


Elongation — — 1.7% @ 
20 deg C. {.010” Th) 


As received — 1000 
After elongation — 800 


Where tight, smooth lap winding 
is required as on armature and 
field coils; for bus bor and ter. 
minal insulation, for taping cable 
joints ond connections 





For additional information or samples, write Dept. 56 





IRVINGTON VARNISH & INSULATOR CO. 


Irvington, New Jersey, U.S.A. 


Plants at Irvington, N. J. and Hamilton, Ontario, Canada 


Resistant to abrasion, aging, heat, woter, acid and alkalies; smBoth and flexible 


Resistant to insulating oil 


Elongation — — 1.5% @ 
20 deg C. (.010” Th.) 


As received — 900 
After elongation — 575 


Especially suitable for transformer 
and other coils which operate in 
insulating oil, armature, field and 
other coils involving angles and 
bends 
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Brevity is the Soul of Wit 
Conseruing Paper 


URE IT’S EASIER to let your dictation roll along. 


Sure it’s easier to write long copy. Sure it’s easier 
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USE LESS PAPER BECAUSE 






It takes 25 tons of blueprint paper to make a 
battleship. 


| to do ull the good, pleasant things of normal peace- 





time business when paper is like water, something you 











700,000 different kind of items are shipped to the 


| can pretty well use as you will. 
Army—and they’re paper-wrapped or boxed. 












* “K”’ ration containers, shipped from the Eastern 
Seaboard alone, take 662 pounds of paper a 
month. 


But now, when the increasing paper needs of the armed 


services daily decrease the national supply of paper— 







when paper is a true war essential—that’s a different i 


Each Signal Corps radio set takes 7 pounds of 
kraft paper, 3 pounds of book paper. 






story. 








Each propelling charge for 155-millimeter shell 








All of us in business must watch every piece of paper takes 3/5 pound of paper. 


or paper board we use. We must judge its use in terms 







of absolute necessity. We must not use a single piece, USE LESS PAPER THESE WAYS 








Review all printed forms periodically for essen- 
tiality; consolidation; elimination of waste space; 
standardization of sizes, weights, color, grade; 
elimination of color where possible. 


a single inch, of paper which thriftier writing or print- 





ing or packaging can possibly save. 


For multiplied on a national scale, that particular piece 






Eliminate slack fills, thus effecting the economies ' 









of a smaller package. 


or inch of paper or paper board becomes the tonnage 





needed by our service forces to ship precious food and Use 81x5'4-inch letterheads for short letters; 


inclose them in small envelopes. 












ammunition and weapons and medical supplies and 





blood plasma to our troops overseas. Adjust the number of units per case to the 


maximum practical. 


Use and re-use carbon paper consistently. 










If there’s no Paper Conservation Committee in 








Conversely, reduce the number of units to utilize 
lighter carton board when such reduction will 
result in less tonnage ‘over-all. Be sure that the 
openings are on the smallest dimension of the 
shipping container, so that the flaps will have 
the smallest area possible. 


your organization or in your community, why not 


get one going today? 












This advertisement prepared under the auspices of the War Advertising 
Council in co-operation with the Office of War Information and the 
War Production Board. 


LET’S ALL USE LESS PAPER 


Space for this advertisement contributed by ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING 
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In the production of Irvington Varnishe@ 
and Tape, laboratory technicians are ev 

alert” to maintain Irvington’s high standa 
trical insulation. Raw fabric and finished pré 
regularly subjected to a series of 13 exactinige 
Only after passing all these tests are varnished ca 
and tape given the “All Clear” for shipment. 


Carefully a 


Construction, purity, and bursting strength of the 


base cloth; u 


tensile strength of both base and varnished fabric; 
pu strength, tear strength, and resistance to 


heat and hot 


severity of these tests, plus manufacturer’s control of 
varnish formulation, is your assurance of better and 
longer lasting insulation—of quality that has brought 
confident, growing use of Irvington Varnished Cam- 
bric and Tape for over 38 years. 


Applications 
General Properties 


Special Properties 


Dielectric Strength 


(.010” thickness) 
volts per mil 


Tensile Strength 
(.010” thickness} 
— ibs. per 1” 
width 


Indicated Uses 















ONLY QUALIFIED i 
INSULATION GETS J 


“ALL CLEAR“ 


nd constantly checked are the a 


niformity of thickness, elongation, and 


oil of finished cambric and tape. The 


COMPARATIVE CHARACTI 


Black Straight Cut Yellow Straight Cut Black Seamless Bias Yellow Seamless Bias 
Var. Cambric & Tape Var. Cambric & Tape Var. Cambric & Tape Var. Cambric & Tape 


Resistant to abrasion, aging, heat, water, acid and alkalies; smooth and flexible 


Resistant to lubricating oil Resistant to insulating oil 
Resistant to lubricating oil Resistant to insulating oil Elongation — — 1.7% @ Elongation — — 15% @ 
20 deg C {(.010” Th) 20 deg C. (.010” Th.) 


As received — 1000 As received — 900 
After elongation — 800 After elongation — 575 


On corners and between layers of | For wrapping small coils and coil Where tight, smooth lap winding Especially suitable for transformer 

field coils; for phase insulation of | forms; as insulation between wind is required as on armature and | and other coils which operate in 

stators; as slot insulation; and for ings of ignition, magneto and field coils; for bus bar and ter insulating oil, armature, field and 

overall coil wrappings transformer coils, as slot, end minal insulation, for taping cable other coils involving angles and 
winding and phase insulation joints and connections bends 





For additional information or samples, write Dept. 56 


IRVINGTON VARNISH & INSULATOR CO. 


Irvington, New Jersey, U.S.A. 
Plants at Irvington, N. J. and Hamilton, Ontario, Canada 
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COLONIAL 
WIRE STRIPPER 











E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 
















Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
erformed with one squeeze of the handles. 
hen the pressure is released, the handles 
open. 

















A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


A foolproof, frictionless unit for uniform 
and continuous production. No springs; 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows settings within 1/1000 
inch of wire gauge. Precision plus! 



















Will not crush stranded wire. 





For years, this hand stripper has given satis- 


factory service to users. Repeat orders SEND FOR CIRCULARS 
attest to its superiority. 

















Without obligation, you can prove the merits 
of a Pyramid stripper in your shop on your 


own work for ten days. Send us your wire 
SLUM we 


ae Iban lll) aT me lly hale 
2224 So. State Street Chicago, Illinois Le at Rt att al ae 


oi | anit iil ormers 


LET US HELP YOU 
WITH YOUR WARTIME 
CURRENT TRANSFORMER PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA QTY, OKLAHOMA 









Typical task of custom-built 
E*M>eC fractional H. P. Motors 


























Motor Tester. For this scientific check-up on motor compres- 
sion, ignition and carburetion is helping him drive farther today 


> Fortunate the motorist today whose garage-owner has a 
| on rationed fuel. 


p> Only one of thousands of applications for EMC custom- 
engineered Fractional H.P. Motors, it is indication of post-war 
benefits of EMC small-motor engineering skill and craftsmanship. 


> When YOUR new plans demand 


| exceptional performance in tiny mo- for QUALITY AND PERFORMANCE 
| tors (up to 1/15th H.P.), call on the ON ALL 

) experienceofEMCengineers. Write 

| for free SERVICE SHEET to help | DEE F LE X 

| you to vital data on your motorneeds. VARNISH TUBING PRODUCTS 





| ea 
| E L E C T R C M oO T o R aS 
} Cc oO R PR Oo R A T I oO N CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Building 


; . 5 Representatives in 
. 1204 State Street, Racine, Wisconsin niche ee nineteen 
312 East Wisconsin Ave. 11341 Woodward Ave. 316 Fourth Ave., South 


E* MC. FRACTIONAL H. P. CUSTOM BUILT MOTORS FOR ALL INDUSTRY ee oe 2. 
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“GUTHMAN ... Leader in INDUCTRONICS” 


Urea a eee 
Y se INC. 
be 15 SOUTH THROOP STREET-CHICAGO 


PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 


ee 
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WIRE STRIPPING 


cuP 





Almost daily Speedcraft strips another so- 
called “Hard to Strip” insulated wire. It 
has been doing that for years. WHY? 
HOW? 


THROUGH SPEEDCRAFT FLEXIBILITY. 


It’s amazing how. Speedcraft makes more 
and more “Hard to Strip’ Wires, easy to 
strip. 


Over 18 years of continuous wire stripper 
manufacture have perfected Speedcraft not 
only to meet the usual requirements of 
speed, precision and durability, but to do 
the unusual—and do it easily—through 
Speedcraft Flexibility. 


Send wire samples and strip- 
ping specifications for recom- 
mendations on your wire 


stripping needs. 


IE ai 
MECHANI- 
CALLY BY 

POWER 
AND SPEED 
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MOTOR 
{NGINEER 











Position open for engineer 
who desires full opportunity 
to develop own ideas on very 


interesting new project. Nec- 





essary qualifications: orig- 
inality, sound knowledge of 
fundamentals, and experi- 
ence in electronic motor de- 


sign. Salary open. 


RAYTHEON MFG. COMPANY, 
Personnel Department, 


Waltham, Massachusetts 





Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM vitcvex, LAMPS?! 


Radiant Energy Drying, baking, heat- 
ing aes caverns is the modern 
method—cuts drying cost. saves time, 

Ati nw Aprws ee. anaes space, produces uniform 
resu 


Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red proc 


ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
Fo ee eC hs te, wa Treen Connection, tiiek Vetase 
Srequeney Vetehle Condonsen, Meter Type Dials, Cet Aleminum Chews, oe. 
por Rea 










RP VS etR A 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN. MASS. 
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BURNDY ENGINEERING COMPANY 
107 Eastern Boulevard, New York 54, N. Y. 
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THE MEPCOID CORPORATION 
4211 Belmont Avenue, Chicago 41, Iilinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOID 


CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 


DA PRESSURE CONTROLS 


Industries’ first 

choice for depend- 

able control perform- 

ance. The outside 

adjustment and vis- 

ible dial eliminate all 
guesswork when setting the op- 
erating range. 


TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 


MERCURY SWITCHES 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 


MERCOID 
FLOAT 
CONTROLS 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 


The Importance of MICA 
for National Defense 


Mica spark plugs are a vital part of our high- 
speed Dive-Bombers. NO OTHER MA- 
TERIAL could stand the terrific changes in 


temperature encountered at high altitudes! 


FORD RADIO & MICA CORP. 


JOSEPH J. LONG, Pres. 
538 63rd ST., BROOKLYN 20, N. Y. 


Established 1917 Tel. Windsor 9-830) 


sein Mai hae scat ATES Se MNS Rape " 


reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity, 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
squvore, rectangular or round tubes. Write for complete information. 


mm Made by PAPER MANUFACTURERS CO., aa ae 


INDUSTRIAL 
MARINE 
AIRCRAFT 


‘ 5 C 0 ELECTRONICS 


A complete line of a.c., d.c., and 
Universal motors; d.c. and all Freq 
a.c. generators; motor-ger 
converters 
MOTOR WITH sel Elec. pla 
MAGNETIC BRAKE units; Machines designe 
purpose 
COMPLETE ENGINEERING SERVICE 


ur engineers w ent: 


ELECTRIC 


212 SOUTH ST. 


STAMFORD, CONN, 


ELECTRICAL MANUFACTURING 








HOME APPLIANCES... Build more usefulness into your appliances. G-E 
Glow Lamp gives instant visual indication iron is on. Other applications: 


WIRING DEVICES... Use a G-E Glow lamp in plug of cordset. Lighted lamp 
tells at a glance that cordset is ‘‘hot.’’ Other applications: wall-switch loca- 
tors, dial or jewel lights, voltage testers and similar wiring devices. 


rom 
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--.A fuse indicator 
like this means quicker, safer maintenance. 
G-E Glow Lamp lights when fuse is out. 
ther industrial uses: indicators for exits, 
fire alarm stations and panelboards. 


° 


yada hee G-E 


DER THE 
saa Mie 


GLOW LAMPS AS QUICK Ab DET 


G-E Neon Glow Lamps can add to the convenience 
and sales appeal of your post-war products! The 
unique characteristics of G-E Neon Glow Lamps sug- 
gest scores of uses as indicators on home appliances, 
wiring devices and industrial electrical equipment. 
Send for G-E’s new booklet on Glow Lamps. 


CHECK THESE UNIQUE FEATURES 


1. Distinctive orange red glow—needs 5. High resistance to vibration and 
no cover glass. shock. 


2. Dependable long life—rated at 6. Usable on AC or DC. 


3000 hours. 7. Work on regular 105-125 volt 
; circuits without step-down trans- 
3. Very low current consumption. formers. 


4. Variety of sizes and wattages. 8. Practically no heat. 


Hear the General Electric Radio programs: “The G-E All-Girl Orchestra,” Sunday, 10 p.m., 
EWT, NBC; “The World Today” news, every weekday, 6:45 p.m., EWT, CBS 








t 
FREE! NEW —— 
Get this new four-page worn : o 
‘ng uses of G- os 
Sais contains & eS 
mps. 
of the various lamp tyPpes- Write 


ioe GENERAL (4) ELECTRIC 


LET'S ALL BACK THE ATTACK — BUY ANOTHER WAR BOND THIS MONTH! 
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410 Eighth St., Hoboken, N. af 
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These 
to facilitate the production 
and installation of certain 
types of British aircraft, 
marine, and radio appa- 
ratus made in America. 
are accurately 
machined to British Whit- 
worth Standards. 
same careful workman- 
ship and engineering go 
into British Type Connec- 
tors that are representa- 
tive of the complete Am- 
phenol line. Available in 
stock for immediate de- 
livery. 


BRITISH TYPE: 

PLUGS AND RECEP- 

TACLES for electrical 
circuits. 


PLUGS AND SOCKETS 

for coaxial cables. 
FITTINGS AND END CAPS 
for electrical connectors. 


iti aie Eg BE ig ES i Reais hx: $ 


inapecting special wiring acre 
bly. E ; 
connector and’ cable -made | 
tests hef r 
ing the factory. Eiticiont pecteil 


_ @mce assured. 
>. 
eS 


— 


at MEETING ALL 
KOs § SPECIFICATIONS 


OUR ENGINEERS ARE 
ALWAYS AVAILABLE TO 
GIVE PROMPT SERVICE 


_ WRITE TO: 
abaashebetee ELECTRIC & MFG. CO." 


a ast hse if 
URERS OF THE PRECISION WELDER WITH THE 
k 
STREAMLINED ARC | x 
J 
in hE 2g 


CUI, 2416 ATLA 
Bele eas. 
UE BROO 
KLYN, N.Y 
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METAL STAMPING SERVICE 
DRAWING a” 


© STAMPING —— 

; , FORMING 
ajo Small Metal Parts \\ 2 
in ed fo 


eg Brase, Copper & Steel 4 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 





SHEETS 


Here at Newport every known safeguard is 













employed to assure unvarying high quality in 





Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 





= a — =| their one source of supply. Newport Electrical 


VULCAN 


Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 


ELECTRIC GLUE POTS 


formation on request. 





NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 


Water jacket type with thermostat control. The | Electrical Sheets—GOHI Pure Iron-Copper Alloy 


use of a liquid heating medium permits con- 





trolled transfer of heat (maximum temperature Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
150°F), to the glue without danger of over- | Enameling Iron Sheets—KCB Copper Steel Sheets— 
heating. Heavy cast iron construction with base 

attached. Sizes from 1% pint to six quart capacity. Newport Long Terne Sheets—Newport Galvannealed 
Low operating cost. For use on 110-120 volts and DeLuxe Metal Sheets. 


or 220-230 volts. 
Specify whether for use on A.C. or D.C. 


VULCAN ELECTRIC COMPANY | 


DANVERS, MASSACHUSETTS 
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riod will find 


McCanna Dowmetal Magnes- 
a Alloy Sand Castings: Gut 
sion’ production to 


ci , 


our assuranc 
dependability: 

the possible “EF 
these Alloys f° ibd 


Hills-McCanna Magnesium Alloy Sand Castings are 
playing an important role in aircraft because they are 
a part of practically every plane in use by our fighting 
forces, in the form of Brake and Wheel Assemblies, 
Carburetor and Engine Parts, Parts for Gun Turrets, 
Fuselage, Deiciiig Equipment, Cameras, etc. 


Hills-McCanna have the facilities—the experience and 
the personnel to handle volume production depend- 
ably. Rigid control of physical and chemical properties 
is absolute. That’s why Hills-McCanna quality can be 
depended upon. 


? HILLS -McCANNA CO. 


3003 N. WESTERN AVE. - CHICAGO 


PROPORTIONING PUMPS - AIR & WATER VALVES - CHEMICAL VALVES 
MARINE VALVES - FORCE-FEED LUBRICATORS - DOWMETAL CASTINGS 




























WRITE FOR 
YOUR COPY 





FIRE DETECTORS 


CONTINUOUS TYPE 


Constructed of +146 tinned copper con- 
ductor wire on which are threaded insulating 
inorganic beads spaced about 1/4 apart, 
this assembly has a tin alloy tube pressed 
over which is copper plated. Flame contact 
will cause the tin alloy to melt and fill the 
space between adjacent beads thus com- 
pleting an electrical circuit to operate signal 
lights in the pilot’s compartment. The plated 
skin prevents molten alloy from spattering. 
Installed on power section, accessory section, 
cargo space, cabin or wing section this tubing 
has an operating time of 3 seconds or less with 
2000° flame. Weight: 1.5 oz. per ft. Diameter: 
7/32" Fuses at approximately 350° F 

For maximum protection at all points with 
minimum cost, it is recommended that this 
type be used alone or in conjunction with the 
Fenwal Unit Fire Detector. 


<> 

































UNIT TYPE 


F}) Based upon the well-known Fenwal THER 
y ~MOSWITCH principle of thermal expansion 
to separate silver contacts this Detector 
has the distinct and exclusive advantage 
of being able to withstand repeated fires. The shell is of stainless steel and 
has a strain-release anchor-pin enabling it to withstand repeated overshoots 
from its calibrated point (350°) to 2000° F without damage Upon cooling 
it will again be in condition to signal the existence of additional fires The 
Unit weighs approximately 3 ounces and will respond in 3 seconds or less 
when subjected to a 2000° F flame Recommended for use alone or with 
the Continuous Type in the protection of isolated spots. 





































10 PLEASANT ST., ASHLAND, MASSACHUSETTS 


) 





@ 
CA TIMES 


MORE POWER 


Multiply the ordinary solenoid valve by six 
and you get an idea of the powerful lever 
action developed by General Controls’ 
K-10. This quiet, two-wire, current failure 
valve is easy to install on air-conditioning, 
combustion or refrigeration equipment. 
K-10 handles air, gas, water, light and 
heavy oils, and steam. Positive opening 
and complete shut-off are assured. De- 
signed for either normally closed or open. 
Available any voltage. A.C. or D.C. and 
up to 114” I.P.S., port sizes up to 5¢’’. 


GENERAL CONTROLS AL) 





e 
801 ALLEN AVENUE © GLENDALE, CALIF. Catalog 52 
4 Branches: Boston * New York « Philadelphia 
Cleveland + Detroit * Chicago « Dallas 
; Denver + San Francisco 














Prevent serious damage to electrical equipment . . . 
test for insulation breakdown with the HYPOT! In 
uick time you can locate and repair insulation faults 
at would burn out in operation. The HYPOT has 





PRODUCTS 


| METAL SPECIALTIES ample capacity for all testing . . . quick easy control 

Modern plant equipped from zero to maximum voltage . . . pilot lights indi- 

; to produce accurate cate operation . . . exclusive Burn and Test" feature 
work in all metals. . - « meets all A.I.E.E. specfications . . . self-con- 

Send your specifications tained, sturdy, compact, portable . . . complete 
to us for prompt esti- safety to operator and equipment. Write today for 
mates without obligs- full information. 


tion. 


ASSOCIATED RESEXRCH 
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Production 


i WIRE JOINTS 


IDEAL (éhx2" Hu 


‘| 
eee 


End the hazards of old fashioned “solder-tape and open- 
flame methods. Step up production schedules. Wire- 
Nuts are easily applied. Sizes for all jobs. Fully Ap- 
proved. Listed by Underwriters’ Laboratories, Inc. 


rT ” 
MOLDED “WIRE-NUTS” (ACTUAL SIZE) 
No. 71 ‘‘Production” Type 
Joins No. 16 and 18 AWG solid or stranded wires 
up to two No. 16 AWG, or equal combinations. 
al Joins No. 14, 16,and 18 AWG solid or stranded 
wires up to three No. 18 AWG wires, one 

No. 14, and one No. 18, or equal combinations. 

No. 73 ‘Fixture’ Type 
Joins No. 14, 16 and 18 AWG solid or 
stranded wires up to two No. 14, or five 

No. 18 AWG, or equal combinations. 
No. 74 ‘Standard Universal’’ 
Type 

Joins No. 12, 14, 16 and 18 AWG solid 


and stranded wires up to two No. 12 
and one No. 18 AWG, or equal combinations. 


LARGE SIZES AVAILABLE IN PORCELAIN 


No. 72 ‘‘Fixture-Appliance’’ Type 


1 


CROSS-SECTION OF 
IDEAL WIRE-NUT 


FREE. . Samples on Request 


DEAL COMMUTATOR. DRESSER 


1008 Park Ave. toe Ul. 


Sales offices in all principal cities 
in Canada: Irving Smith Ltd. Montreal, Quebec 


KLEINS 
Help Them 
Produce 


Since 1857 


. the hands of war workers, good tools are speed- 
ing the flow of equipment to help lick the Berlin- 
Tokyo Axis. 

Manufacturers have found that the high quality 
built into Klein Pliers aids workers in keeping 
ahead of fast production schedules. 

Klein Pliers have just the right spring to the 
handles—the correct balance to prevent tiring 
hands. The sharp knives cut tough wire and stay 
keen, even under hard usage. The jaws match per- 
fectly and grip tight. Each plier is individually 
tested and inspected to make sure that it is worthy 
of the name it bears. 

Many manufacturers have 
found that Klein Pliers pay divi- 
dends on their production lines 
—it will pay you to use them too. 


ASK YOUR SUPPLIER 


This book on 

the care and 

_ safe use of tools 

will be sent 

withoutcharge 
on request. 


mea 


3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS 
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“Now, if we 





were only 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE, AT 45th ST., NEW YORK 
—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town House; 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 


DYKEM STEEL BLUE 


STOPS 
LOSSES 
making dies 
& templates 





















simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue ba nd 
makes the sori layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 

THE DYKEM COMPANY, 2303-F Nerth With Street, St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Torento, Ont. 


\ i eA 


elit TUBES 


WRAPPED 


ROUND - SQUARE - RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 
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ACME BIAS TAPES 





(Vv ARNISHED) | 
HAVE THE 


Extra Stretch 


NEEDED FOR 
FASTER, BETTER 


DEFENSE WORK 


These special-formula tapes fit corners 
and crevices as smoothly as though 

*“*poured™ in! Their éxceptional flexi- 
bility and tensile strength are due to 
Acme factory-tested varnishes, high- 
est grade cotton, and careful pro- 
cessing and inspection. This in- 
sulation is available in tapes. 


bias and straight, and in rolls 


THE up to 36” wide. Yellow or 
black; choice of finishes. 
TAPE . Whether for defense or 
FOR THE civilian production, they 
NEED O- are big tiame savers. 
THE HOUR! \ Samples on request. 


pm 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 





New “highs” 


in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 


fully automatic . . . the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 





Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets ot a time...bench or pedal types. 


CHICAGO RIVET 
& MACHINE CO. 
9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
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oe WAR can’t be won on battlefields alone. One 
of the most critical campaigns of all must be waged right 
on the doorstep of every family in America. 


This is the fight against higher prices and higher wages. 
It’s a fight that must be won...or victories on battlefields 
will be meaningless. 


It’s like this. In America this year, our total income 
after taxes will be about 133 billion dollars. But there’ll 
be only about 93 billion dollars’ worth of goods to spend 
it on. If we all start trying to buy as much as we can, 
prices will shoot up. 


As prices rise, people will ask for—and, in many cases, 
get—higher wages. That will put up the cost of manufac- 
turing, so up will go prices again. Then we’ll need another 
pay raise. If we get it, prices rise again. It’s a vicious circle. 


The Government has done a lot to help keep prices 
down. It has put ceilings on food and rent... has rationed 
scarce articles. But the Government can’t do it all alone. 


It needs your help! 


Your part in this fight won’t be easy. It will mean fore- 
going luxuries, perhaps doing without a few necessities. 
Tough? Maybe... but don’t say that where the veterans 
of Italy and New Britain can hear you! 


You want to do your part, of course. So do we all... 
farmers, laborers, white-collar workers, business execu- 
tives. And the way to do your part right now is to observe 
the following seven rules for Victory and a prosperous 
peace... 


1. Buy only what you NEED. And before you buy any- 
thing, remember that patriotic little jingle: “Use it up. 
Wear it out. Make it do or do without.” 


2. Keep your OWN prices DOWN! If you sell goods, 
or your own time and labor, don’t ask for more money than 
you absolutely must! No matter who tries to talk you 
into asking more ... don’t listen! 


3. No matter how badly you need something... cver 
pay more than the posted ceiling price! Don’t buy rationed 
goods without giving up the required coupons. If you do, 
you're helping the Black Market gang—hurting yourself! 


4. Pay your taxes cheerfully! axes are the cheapest 
way to pay for a war! The MORE taxes you pay now— 
when you have some extra money—the LESS taxes you'll 
pay later on! 


5. Pay off old debts. Don’t make any new ones! Get, 
and stay, square with the world! 


6. Start a savings account. Make regular deposits, 
often! Buy life insurance. Keep your premiums paid up. 


7. Buy War Bonds . . . regularly and often! And hold 
on to them! Don’t just buy them with spare cash you can 
easily do without. Invest every dime and dollar you don’t 
actually NEED...even if it hurts to give those dimes and 
dollars up! 


as S 2 


Use it up...Wear it out. 
Make it do...Or do without. 


A United States War message prepared by the War Advertising Council; approved by the Office of War Information; and contributed by the Magazine Publishers of America. 
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| IN YOUR 
POST-WAR PRODUCTION PLANNING 
..-any Compound Heating Problems? 


In this age of industrial 
specialization, Sta-Warm_ en- 
gineering department has 
carved a useful niche with its 





—— broad experience in heating 

* compounds and_ chemicals, 
; melting soft metals, wax, glue 
os and similar materials used in 
ns the electrical manufacturing 

GREENOHMS pd 

| Experience during the past 
ve * Of course Greenohms But there’s one outstanding 20 one oe nae ran: trom 
‘ those green-colored cement- point to remember: Green- how to speedily dispense melt- 
us coated power resistors ohms are TOUGH. That’s im ed solder, two drops at a time, 
come in the widest range of why they’re so often speci- 2) to how to heat compressed air 
resistances, wattages, ter- fied as a matter of experience. to certain specifie tempera- 

y- annals, mountings, tape, ete. your ture. It extends from designing 
p. Both standard and special. requirements. a heated ring around the mould 


of a plastic extruding machine, 
to supplying an explosion re- 
sistant kettle for safely melting 
wax used in shell loading lines. 





The point is simply this . 
that your company’s post-war 
designing may present new 
production line problems 


NLU CM ita Ke tem UN ORL) LL 


















ed , which Sta-Warm engineering 
ae service is equipped to solve 
lo q 
f readily, economically and prac- 
7 tically. Here is a dependable 
y . 
at source of specialized assis- 
r tance you can 
— IDENTIFICATION TAGS draw upon as 
Fer identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped = 
Markings, es desired. a — tags @ specialty. Blank Now may be — 
tegs for customers who prefer to do their own marking. = 
et, Write for Free Samples and Prices. frone too early = 
er to ask for Sta- = 
Suppliers of a wide W . = 
; || NATIONAL BAND & TAG CO. ee aed te : 
’ 5 : . . 
' DEPT. 9-710 NEWPORT, KENTUCKY heated tanks, kettles, electric heating 
P pots, hose and valves of materials / 
to heat, store, convey E Have you seen 
ld and dispense soft your post ae the new Sta- 
ait nétals ak csi production will = warm eee 
‘ pounds used by the require. Just out. 
rt electrical manufac- 
nd turing industry. 







PAPER TUBES STA-WARM 

MOST DEPENDABLE COIL BASES ELECTRIC CO. 
STRONG. Spiral-wound. Heat-treated Compression 

ACCURATE. To dimensions + .002 565 N. CHESTNUT ST. 


ele) ie te hal 


RAVENNA, OHIO 


Made to specifications, any ID or OD, Round, 
Te te Oe Cdl ale eee Me 


PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, IL 


<= 
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Complete Equipment for 


Heating, Pouring, Conveying Compounds 
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Proaucts of 
*““MERIT’’ 


means 


Fine Radio Parts | 


.. PARTS manufactured ex- 
actly to the most precise 
specifications. 


Long manufacturers of com- 
ponent radio parts, MERIT 
entered the war program as 
a complete, co-ordinated 
manufacturing unit of skilled 
radio engineers, experienced 
pomelptes workmen and 
skilled a with the 
most m rn equipment. 


MERIT csiehly established 
its ability to understand 
difficult requirements, quote 
intelligently and produce in 
quantity to the most exact- 
ing specifications. 
Transformers—Coils—Re- 
actors—Electrical Windings 
of All Types for the Radio 
and Radar Trade and other 
al OP 


Since 1924 


ae ee 


311 North Desplaines St. 


Si 


v4 


H-2q 


ite 


CHICAGO 6, ILL. 


ic MATERIALS 
LVER- PALLADIUM 


‘structure which assures positive ‘work. 
__ ing qualities and consistent perform- 
- ance. Get in touch with us, what- 
ever your requirements may be. 


“1NLAY STRIP 


SAm ER Oe A... 


SMELTERS REFINERS 
oe tee et Ge Vie get ee ee? > ae a 


oy or 


WORKERS 
hae fee SE ee 


AND 
AND 


1138 ASTOR STREET. NEWARK. N. J 


NEW YORK SAN FRANCISCO CHICAGO 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Quarries: 
Monson, Maine 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 


Portland, Maine e 


OS clipe Le 


_ BURRLEY. 


SOLDE sit 
ERING are 


meta ire PASTE THEN 
\acraares sre ne) 


Approved by 
Underwriters’ Laboratories 


® 
MAKES SOLDER FLOW 
QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 
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ving trouble finding 
ectrical power SUP- 
products? Are you 


Are you engineers ha 
an exactly correct el 


for today's war rel 
aia the power supply for your 


incharger En- 
ts? Then let Winc 
ee aaa They can _— lots 
af time and worries if you need: 


MOTORS 


@ Built in and shell type motors 

@ Adjustable speed motors 

@ Syncronous males 
ry Electrica 

2 aie and Inverters 

@ Motor Generator sets 

@ Railroad Car Lighting 





aviation equipment 







Generators 


BONDS FOR 


= VICTORY 
UOT aeve a aul 


WINCHARGER CORPORATION SIOUX CITY, iOWA 
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... for WAR... for PEACE 


Ah your Product 


wth COILS 


by DOYLE... 


* When you consider your wartime prod- 
uct and the coils that make it perform, bear 
in mind that the coils you use can enhance 
its worth and efficiency. The same applies to 
the planning of postwar items, too. Here, at 
Doyle's, we are ready to study, analyze and 
produce the correct type of coil for each 
specific war application—and to help you 
plan for peacetime production. 


Coils Wound to the Most 
Exact Specifications - - 


Your b/p specifications in our hands will 
bring expert engineering and design advice. 
Also a production sample~and a prompt 
quotation based on quantities, if you like, 
with deliveries to pace your production. 
Coils shown are but a few of the types de- 
signed and wound by Doyle. 


Save Time - Labor and Space! 





Relay Co.! 


A bobbin wound coil 
usually of enameled 
wire ranging from No. 
38 to No. 43. Numer- 
ous coils for many] ap- 
plications comprise, this 
group. 





It will PAY you to use this outside source 
for Armature — Field — Choke — Balance — 
Induction — Magnet — Reactance — Resist- 
ance — Sslenoid — Relay and Telephone 
Coils. Try Doyle Coil Winding Service. 
Compare your costs. Compare results. Write 
for Circular “*C"’. 


i 
Magnet Co:! 
Form wound coil which 
after lead finishing, is 
taped either by Bod 


or machine and subse- 
quently impregnated. 





for Today for Postwar 





“One Good Turn—or a Million’’ 


games w. DOYLE inc. 


2734 N. Pulaski Rd., Chicago 39, Illinois 


* 
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VALVE Weeeteeee 
CONTROL 


CONTACTS OF ® | 
UNUSUAL DESIGN ~— 
made by GIBSON SILVER 


* Gibson Electric Company was selected by 
Philadelphia Gear Works for the precision manvu- 
facture of these contacts of unusual shapes required 
for the successful electrical control operation of 
Limitorque Valve Operators. Just as the successful 
operation of many important processes such as the 
manufacture of synthetic rubber and high octane 
gasoline rely on the dependability of the Limitorque 
Control, the satisfactory operation of the valve de- 
pends on the performance of these contacts. 


Gibson engineers will be glad to assist you in 
the design of contacts and selection of contact 
materials for your particular problem. 


REMOVED A BOTTLENECK me 
AND STOPPED REJECTIONS 


One of the country’s leading producers of .50 

calibre steel cores had a serious problem. Their 

prime contractor had rejected 800,000 for di- m 
mernisional inaccuracies. Production was 3% mil- RICAN 
lion cores ahead of the inspection department. cg-AWE j 
Then they installed two Electric Eye Automatic “SUR 
Inspection Units. 


Within one month's time, the inspection depart- RETESTED 
ment bottleneck was entirely eliminated . . . in- a f x 
° i" ° . Wy \ 
spection was ahead of pro uction. During that “Surco-American” high quality flexible plastic tubings and insu- 
time net a single lot was rejected by the prime lated wire — eaeted to stand up un = a ay range — tem- 
: peratures and under the most severe conditions because they are 
contractor an since then (please note this) he specially formulated to meet the most exacting requirements. Tub- 
has discontinued making a second dimensional ings exe aveilable ia inside dlamoters trees 005" to 2°. Diglectric 
. : : . strength averages volts per mil. thickness .. . urco- 
inspection, relying entirely upon the sub-con- American” flexible plastic insulated wire is available in all lengths 
tractor’s Electric Eye inspection. and colors in wire sizes 712 to £48 A.W.G. solid or stranded. 
shielded, tinned or silver plated copper wire and cable .. . 
: s Technical bulletins and samples on request. 
That’s just one example of the way Electric 


Eye Automatic Inspection Equipment is 
speeding war production . . . slashing in- 
spection time and costs... gaging to toler- 
ances of plus or minus .0001 in micro- 
seconds. And it can be equally valuable in 
meeting your peacetime inspection prob- 
lems. Information is now available, as you 
plan your future. 


Address Dept. E 


84 Purchase Street 
ELECTRICAL INSULATION CO. Boston, Mass. 


No. 41-B 


AUTOMATIC CoULNSPECTION Sit vite pe Available for fluores- 


cent and incandescent 


AND ELECTRONIC CONTROL ioe lighting or fractional 


HP control. Trouble- 


z free operation, de 
. 2 , - 
The services of our engineers are now available for pendable and eco- 


the designing and developing of special electronic nomical. Individual 
controls of all types for your future equipment , , ’ light control con- 
requirements. “A DS serves electric power. 


Electrical No. 1010 
Division! 10 Amp. with 
T-Rating 


IPMENT COMPANY 


3 W. FAIRCHILD STREET | Manufacturing Co., Inc 


VALPARAISO, INDIANA 
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‘Get YOUR Copy NOW | 


spEED Orr a ed 
—— sits — 
ee 

es ee 
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SLOW SPEED gear motors, .08 to 1140 r.p.m., in 47 sizes 
from 1/50 to 10 H.P., are described and priced in this 100 
page catalog, in such a simplified manner that any one can 
easily select the correct machine for almost any application. 


CU rch 


556~558 W Monroe St. Chicago, Ill. 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine- 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 































Why So Dependable? 


Because made from maximum conductivity 
Seamless copper tubing drawn in our own plant. 


Wire sizes stamped on barrel of each lug; 
tongues have smooth, flat surfaces; barrel ends 
cut off straight; shipped brightly clean. 


Please rush us sample and 
illustrated 32-page catalog. 


Name 





Firm Name 


Address 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


CINCINNATI, OHIO 
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“FLYING 
POWER 


PLANTS” 





put electrical sheets 


to the test... 


And Follansbee Pre-Forged silicon steels meet them 
with flying colors! 

The complicated electrical and electronic apparatus 
in America’s superb military aircraft created new 
standards for Electrical Sheets. High silicon steels 
rolled to thin sheets with close gauge tolerances . . . 
surface conditions which must be excellent . . . punching 
quality that is absolute tops. 

Follansbee experience and methods were easily 
adapted to these new standards. Small basic open- 
hearth furnaces are closely controlled to exact speci- 
fications. And Pre-Forging—an exclusive Follansbee 
process which presses ingots into billets—results in 
sheets of more uniform density than any other process 
can impart. 

Follansbee is serving leading aircraft equipment man- 
ufacturers with Electrical Sheets for every type of 
military plane. Your requirements can be met with the 
highest quality in any grade desired. Check with 


Follansbee on your next order. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES + PITTSBURGH 30, PA. 


Sales Ofices—New York, Rochester, Cleveland, Detroit, 

A Milwaukee. Sales Agents—Chicago, St. Louis, Nashville, Los 

Angeles; Toronto and Montreal, Canada. Plants—Follansbee, 
W. Va. and Toronto, Ohio 


ms 


ELECTRICAL SHEETS & STRIP - 





ALLOY BLOOMS, BILLETS, BARS, SHEETS 
COLD ROLLED SHEETS & STRIP POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 


& STRIP - 
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SAVE — 


Valuable Production Time 


Ballast Selection 


Acme fluorescent lamp ballasts are engineered to the 
operating characteristics of the lamp. The many 
Acme design and construction fea- 

tures provide for better perform- 

ance at high efficiency, directly 

improving the light source. Acme 

ballasts are manufactured in all 

models permissible under regula- 

tions. Write for Bulletin. 


THE ACME ELECTRIC & MFG. CO. 


Photo Courtesy Lockheed Aircraft Corp. CUBA, N.Y. CLYDE, N.Y. 


Use 
KESTER “cr: SOLDER 


WV Form Wound 
@ Application and assembly time are cut to the bone when you c 
use Kester Rosin-Core Solder. Work is faster because flux and Paper Section 
solder is applied in one single operation. Production moves more : 
smoothly, guesswork is eliminated, and the finished job won’t Bobbin Wound 
come back. IV 

Cotton Interweave 


@ Specially designed for electrical use, Kester Rosin-Core Solder 
has a patented, plastic rosin flux. This convenient, self-contained 


flux will not disintegrate or lose its power. It is non-corrosive, non- 
conductive, and will not injure insulating material. This—plus the T RAN S FO KK M F R S 
free-flowing Kester alloy—gives sounder, tighter connections. 
Vibrations or jars have little effect on circuits sealed with Kester 


Rosin-Core Solder. To your specifications 
@ In the wide range of Kester Rosin-Core Solders, you'll find 


one exactly suited to every type of electrical work. Consult Kester 
engineers on your soldering problem—find out from these ex- Ps 
perienced men the solder best suited to your needs. You'll speed 


up production and reduce service difficulties. 93 MAIN ST. WINSTE oF CONN. 


KESTER 
SOLDER COMPANY 


— YOU CAN GE I } i] U- 


yy Le Eastern Plant: Newark, N. J. 
asoven SOLDER Canadian Plant: Brantford, Ont. There is no restriction on electri- 
_ -_ cal porcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 


2s 400M : 
FOR NEW ILLUSTRATED FOLDER 
CZ a aAeeeel e — 
: many 
aeheo=e 
STANDARD ee ee d types of 


PORCELAIN 
Akron, Ohio 
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WRITE FOR 
YOUR COPY 


MOTOR CATALOG 


Shows description, gives dimensions and out- 
put of small motors from 1/3000 h.p. to 
\¢ h.p. plain and back-geared motors, for 
A.C., D.C., or Universal operation—depend- 
able, efficient and economical Speed Way 
Motors embodying the ‘*know how”’ developed 
through more than 30 years of specialization 
in small motors—the ‘tknow how’? that has 
unswered so many war problems, for all 
branches of the service. 


If you use small motors, write for this new 
catalog today. If you have small motor 
problems, send in your specifications for 
Speedway’s recommendations. 


Against Shutdowns 
with 


TRICO OILERS 


Bearing failures mean pro- 


duction stoppages. 


Insure 


against losses due to faulty 
lubrication by modernizing 
with TRICO Automatic OILERS. Your customers 
will enjoy dependable lubrication night and day 
—you will add longer life and customer satisfaction. 
There's a type for every application. 
Write for Catalog 


TRICO FUSE MFG. CO. 


Milwaukee, 


NeWeL CUSTOM MADE 


OT 
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TRANSFORMERS 


More than 20 years of special coil and 
transformer manufacturing for industry, 
laboratory, research and Instrument makers. 
Built to conform to Army, Navy end Signal 
Corps requirements. 


+ Units 1 watt to 100 KVA 

+ Prompt Service on single or small lots 

+ Specialist in special transformers & colls 

+ Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 


Gating ON 


YOUR POST-WAR 


BCA Ball Bearings are stable 
factors in machine design. 

Whatever changes you may 
plan, you can still rely on BCA’s 
where you require ball bearings 
of sound engineering .. . care- 
ful manufacture... rugged 
construction. 

BCA continually studies de- 
sign developments in leading 
industries. 

Several types of BCA Ball 
Bearings have been pioneered 
to aid in such developments. 
For bearing facts that bear on 
your post-war design, consult 
this alert and experienced or- 
ganization. BCA will gladly 
help you select the proper bear- 
ings for future applications 


BEARINGS COMPANY OF AMERICA, 
LANCASTER, PENNSYLVANIA 


kek kkk 


Treat Bearings 
Right ! 
They're in the 
Fight ! 


1. Store bearings in a dry 
place. 


2.Do not remove the 
bearing from the wrap- 
per until it is to be 
installed. 


3. Never wash away the 
slushing oil on the bear- 
ing. This is a protection 
and the bearing is already 
clean when you receive 
it from the manufacturer. 


xkKkKK 


Standardize on Standard Sizes 


RADIAL * ANGULAR CONTACT+THRUST 


BALL BEARINGS 





RUUD 


mt TEL, A ead 


Ds 1, compact SP relays are designed to 
give outstanding performance where a general 
purpose relay with the ability to withstand shock 
ind vibration is needed. Ideal for use in com- 
munication equipment of all kinds, radio equip- 
ment, aircraft equipment and other essential 
applications. Available in both AC and DC types. 


WRITE FOR NEW DESCRIPTIVE CATALOG 
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Panel unit.cooler manufac- 
tured by Kramer-Trenton Co. 
Trenton, N. J. 





Af 


A few applications for Signal Motors in 
other industries making war equipment— 


Shaded Pole 






Rectifiers | (Operating vent fan) 
Unit Heaters (Plant and barracks) 
Blowers— 

Ventilators (Huts and barracks) 


A. C.—D. C. and 
LOW VOLTAGE D. C. 












KESTER 
FLUXES 


45 Years Old 


WRITE US YOUR PROBLEM 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
stern Plant: Newark, J 


Canadian Plant: Brantford, Ont. 


"INTE GIT 


MOLDS are built in our own MOLDED PARTS are pro- 


Tool Room, backed by over duced with the latest type of 
; equipment and the parts are 





















Moving Picture Projectors 

Diesel Engine Governors 

Bilge Ventilators 

Antenna Reels (Aircraft) 

Unit Heaters (Ships and Mobile units) 






SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all Principal Cities 












25 years’ experience in making subject to a rigid inspection 


Plastic Molds. before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. CHICAGO, ILL. 
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when you give 


You're giving to him 


through the Red Cross! 


—but one alone whose name you 

never forget—one alone for 
whom you would do anything, give 
anything. 


| {) LEVEN million men in the services 


Through every dreary day you are 
buoyed up by thoughts of 4im. The long, 
lonely nights are a little less lonely 
when you can read Ais letters, see his 
picture upon your bedside table. 


And yet there is so little you can do 
for him. If only you could be sure of 
helping him when he needs you most. 


But you can be sure. For you give to 
him when you give through your 
Red Cross. 


Wherever he may be in camp or 
abroad, in desert, in jungle or icy waste, 
the Red Cross is at his side. Your 
Red Cross is there with ‘coffee and” 
when he finishes a long march. 


Your Red Cross is there when he is 
lonely and lost in some strange city on 
leave. 


Your Red Cross provides hostels, 
canteens, ‘“‘a bed with clean sheets,” 
cheer, comfort and companionship for 


him no matter where he may be. 


Well or wounded, your Red Cross 
is at his side. The blood you gave goes 
to him, thanks to your Red Cross. His 
convalescence is made easy with 
Red Cross books and ‘games and gifts. 


Even should he be a prisoner of war, 
your Red Cross will still reach him. It 
will get your letters in to him, get his 
letters out to you. And every week, 
straight from your heart, the Red Cross 
will bring him eleven pounds of real 
American food and real American 
cigarettes and tobacco. 


Wherever he is — wherever he may 
go — he will never be out of your reach. 
For you give to him when you give 
through the Red Cross. 


* * * 


Of course, you have given before. Ot 
course, you will give again. 


But this year when the need is greater 
than ever... when it’s your own men we 
serve... this year dig deeper than ever 
before and be glad that you can. For 
wherever he is 





The RED CROSS is at his side 
and the Red Cross is YOU! 
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SPARE PARTS BOXES 


No. 1025-1 


12" x 6" x 6" 


18"x 18" x i2" 


24 STOCK SIZES 


As per specification 42B9 (Int) for shipboard use, Electrical 
and Mechanical. Navy grey finish. Immediate Delivery. 


— WRITE FOR PRICE LIST — 
Number |Length| Width |Height] Number |Length} Width |Height 
1025- 1 12 6 1025-13 18 18 12 
1025- 2 12 1025-14 15 12 
1025- 3 12 1025-15 24 15 12 
1025- 4 12 1025-16 24 15 15 
1025- 5 18 1025-17 24 18 12 
1025- 6 18 1025-18 24 18 15 
ee 1025- 7 18 12 1025-19 24 1 18 
No. 8 ~ 4025-8 | 18 1025-20 | 24 | 12 
1025-11 1025-9 | 18 15 1025-21 | 42 9 
18" x 15"-x 12" 1025-10 | 18 12 1025-22 12 
_ (Partitions extra) 1025-11 | 18 | 15 1025-23 | 30 | 15 3 
1025-12 1 12 1025-24 12 9 


COLE STEEL EQUIPMENT COMPANY 


349 BROADWAY NEW YORK 


No. 

1025-14 
30" x 15" x12" | 
(Partitions extra} | 


LOUTHAN SX-1 STEATITE 
LOW LOSS INSULATION 


For RADIO 


Communication 
Equipment Use 


* 


Any Size.... 
.... Any Shape 


HIGH 
DIELECTRIC 
Ragone Dense 
mpervious 
To Moisture 


* 


Precision Made 


The LOUTHAN MANUFACTURING CO. 


“‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 





A LITTLE BREATHING SPELL 


ELINCO Type MI-1 Mid- 
get Motor, indicating type; 
also available in rotating 
and differential type motors, 
and with double shaft. 


Please ! 


The exceptional demand for ELINCO 
motors and generators is very gratifying 
to us. It has been our consistent policy 
to maintain prompt shipments; today’s 
increased demand, however, is straining 
this policy to the utmost. In tairness to 
our customers, and to you, please sub- 
mit your requirements in advance, so 
we may schedule your orders, when re- 
ceived, for the best possible shipment. 


Electric Indicator Company 


107 Parker Ave. Stamford, Conn. 


SULUcHinG IRONS 


are widely used in industrial plants throughout 
the country. They are designed to withstand the 
re of the continuous service required of factory 
tools. 


SPOT SOLDERING MACHINE 


designed for treadle operation for 
advancement of iron and solder leaving 
operator's hands free for handling of 
product. 


SOLDERING IRON TEM- 
PERATURE CONTROLS 


prevent overheating of sol- 
dering irons between solder- 
ing operations. lrons do not 
deteriorate when being used. 
The idle period is the cause 
of deterioration. 


SOLDER POTS 


ruggedly constructed pots of 
varioussizesdesigned forcon- 
tinuous operationandsocon- 
structed that they are easily 
H andquickly serviced, should 
elements haveto bereplaced. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 
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Saving All Along the Line 


WITH 


PRECISION BOBBINS 


With Precision you make sure of elimination of coil-base troubles by these 
protective Precision factors: Strong, light dielectric core spirally wound; SQUARE 
vulcanized fibre flanges; better insulation. Precision's compact winding; 
space saving; greater winding area; larger wire wound in same space; 
better heat dissipation. 








Made to Your Specifications 





Made to practically every size and length—round, square, rectangular. 
Perfectly swaged. Can be multiple-wound. Precision Bobbins have long ROUND 
proved their superiority for coils over layer-winding which requires insula- 

tion strips over each layer. 


4 | ASK FOR SAMPLES AND PRICES. WIRE OR WRITE. 
ey 


Also manufacturers of Dielectric Paper Tubes, spirally wound, round, square, rectangular. 


PRECISION PAPER TUBE COMPANY 


2035 WEST CHARLESTON ST. CHICAGO 47, ILLINOIS RECTANGULAR 





OPENING FOR MOTOR ENGINEER Y Reduce You 


Production Costs 


Engineer with electric motor experience, ingenious, 
and with some basic engineering knowledge to be 
assigned unhampered to very interesting project. 
Location East. Medium size concern with estab- 


with Sherman 
Electrical Fittings 


lished reputation in electronics field. Salary com- 
mensurate with ability. 


Write Box A-86, c/o 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue New York 20, N. Y. 


Sherman Electrical Fittings speed up pro- 
duction and cut labor costs, because they 
are precision made to rigid standards of 
uniformity, and 100% inspected. 





The Sherman line includes hundreds of 
types of Electrical Terminals, Seamless 
Round End Lugs, Fuse Clips, etc., many 
of which are considered standard by gov- 
ernment procurement agencies such as 
Air Corps, Signal Corps, and Navy. 


Terminals 





&®& SOL-REX 
.: REG. U.S. PAT. OFF. Write for catalog showing the 
ese Miniature Incandescent Lamps complete Sherman line of 


for all purposes . Electrical Fittings, or let our engineers Fuse Clips 


figure on your special requirements. 
HERZOG 
MINIATURE LAMP WORKS H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
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How LEA 
(4 dering 
RCA-VICTOR 


“Lea Compound 
and Learok are 
now used in the 
burring and pol- 
ishing of many 
types of metals 
used in this com- 
pany’s Camden, 
N. J. plant, the 
chief one being 
aluminum.” 


And there’s more to it than the quality 
compositions referred to in the report. 
There’s a technical service ready at all 
times—as it was for RCA-VICTOR—to 
help those in charge of burring and 
polishing get the best results at lowest 
cost. There’s a “know-how” which has 
been developed over a period of many 
years of service to industry. 


If you have a burring problem... a 
polishing problem ... or a buffing prob- 
lem—why not call on Lea? 


THE LEA MFG. CO. 


WATERBURY 86, CONN. 


Burring, Buffing and Polishing . . . Manufacturers and 
Specialists in the Development of Production Methods 
and Compositions 3-1M7 


MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the bor number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20. N. Y. 


MECHANICAL—ELECTRICAL ENGINEER 


A prominent New England electrical manufacturer desires a top- 
flight mechanical engineer. He must understand tool, die and 
fixture design, manufacturing methods and how to accomplish 
short cuts in getting out quality production. The work is. in 
connection with the production of electrical equipment and, 
accordingly, a knowledge of electricity is desirable. 


The company is an old, well established and amply financed 
manufacturing corporation. At present it is engaged 100° on war 
work, but has a long record of successful peacetime manufactur- 
ing. This is a continuing peacetime job. The man who can com- 
pletely fill the bill will command a good salary and be afforded a 
splendid opportunity for future advancement. 


When replying please give detailed information as to education, 
past experience, salaries earned and salary expected. Considera- 
tion will only be given the applications of men who would be 
making a greater contribution to the war effort by a change of 
employment at this time, so make clear in your application your 
availability. Box A-85. 


ENGINEER—DESIGNER—DRAFTSMAN—MODEL MAKER 


If you are a Mechanical Draftsman or an Industrial Designer, or 
an Electrical Engineer, familiar with small household appliances, 
or a Sample or a Model Maker, familiar with Sheet Metal work, 
and would like to live in a small midwest town, we have need of 
men and women who can fill any one of these four positions, that 
are open. The firm is a strong, well-financed company, with large 
war orders, and a very good prospect for Post War work. If you 
have the proper ability, there is plenty of work to do. Give full 
particulars in your first letter. If engaged in critical war work at 
your highest skill, please do not apply. Box A-77. 





WANTED: A PRODUCT TO MANUFACTURE 


Organization of several hundred skilled designers, engineers, tool- 
makers and a modern tool room seeks post war product of machine. 
Complete facilities for development—engineering—manufactur- 
ing—sales and advertising. Will be handled on royalty basis or 
any other satisfactory arrangement. Box A-84. 


ENGINEER WANTED 
FOR DEVELOPMENT DESIGN OF SMALL MECHANISMS 


Engineesing college graduate with approx. 5 yrs. experience in 
design of small complicated mechanisms. . . or equivalent, such 
as: High school education supplemented by correspondence or 
night school study in drafting, mechanics, and mathematics; and 
at least 3 yrs. machine shop experience plus approx. 5 yrs. experi- 
ence in the design of small complicated mechanisms. 


This is a permanent position with an excellent postwar future. 
Although the war takes most of our output, our war product is 
the same as our peace product, and we will not shut down or re- 
convert after the war. In reply, give full details of education 
and experience as well as salary expected. Box A-83. 


ELECTRICAL ENGINEERING SALES 


A prominent, reputable manufacturer of high quality electrical 
controls seeks a representative in the New England States. Here 
he will handle established accounts end develop post-war contracts. 
He should have a knowledge of and contacts in the electrical and 
electronic manufacturing industries. He may be either a direct 
representative (draft deferred) or a manufacturer’s agent. This is 
a permanent connection with splendid post-war possibilities. Please 
give educational background, age, experience, family status, and 
names of previous employers. If your application appears to fill 
requirements an interview will be arranged either in New York 
or Chicago. Our organization knows of this ad. Box A-82. 
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. they represent the preciston resources of this organ- 


ization. For the custom molding of plastics, we are 
equipped with many sizes and shapes of standard dies, 


and the tooling facilities for special jobs when required. 


Inquiries are handled promptly. 


MPL SPM ODT Te ann JX@\ | 


MANUFACTURING COMPANY 


PEER Ce Ot Lids) e CHICAGO, ILLINOIS 


MANUFACTURER’S REPRESENTATIVE 
DESIRES ADDITIONAL LINES 


Established fifteen years in Eastern Penna., New Jersey, Delaware 
and Maryland, handling electrical control equipment to manufac- 
turers, etc. Have technical and sales qualifications to handle sales 
and service. Personnel all draft exempt. Desire additional lines 
for present and post-war. Box A-80. 





A MAN WHO CAN INCREASE YOUR 
PROFITS MARGIN 


Over 20 years experience in Sales, Purchases, Production, Credits 
in Copper Wires, Electrical and Radio Materials to Jobbers Indus- 
trials and Utilities. Will plan and build Domestic and Export 
distribution for manufacturer. Traveled and sold U. S. and Latin 
America. Available now. Locate anywhere. Box A-79. 





For cutting insulated wires, cables and insu!ation 
materials. 


Will cut many wires at one time. 


Capacity up to 1” round, or 3” flat insulation or 
ribbon stock. 


Equipped with combination wire guide and safe- 


ENGINEERS WANTED 
ELECTRICAL_MECHANICAL—AERONAUTICAL 


For design, production and application work on fractional horse- 
power motors and mechanical devices. Plant located in city of 
20,000 population immediately adjacent to Dayton, Ohio. Apply 


by letter giving education and experience to Lear Avia, Inc., guard. 
Engineering Personnel Dept., Piqua, Ohio. Must comply with High grade tool-steel shear blades always en- 
W. M. C. regulations. gaged 


Replaceable *%” shear blades can be reground to 
insure long life. 


Sturdy construction for heavy duty. 


ELECTRICAL ENGINEER 


Excellent post war opportunities, with old established firm, for 
electrical engineer with knowledge of electrical heating element Foot-pedal operated. 
design and application. Give full data as to age, education and 


; 3 Overall size 314%” x 10” x 6”. 
experience in first letter. Box A-78. . : j ‘ 
3 picid id Write for complete information and prices 


SALES REPRESENTATIVE AVAILABLE MANUFACTURING CO. 


Successful sales representative contacting electrical equipment / WIRE STRIPPERS AND CUTTERS 
manufacturers available to represent an aggressive concern or TOOLS : DIES AND STAMPIN GT 
handle lines as manufacturers agent. Well acquainted in Southern 
Ohio covering this territory for 15 years. Box A-81. 













1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
ce a a aeeeeaueemeennineninaieneeniedammeaamnenmennmeneemenniann ane 


MARCH 1944 305 





LESS 
HEADROOM 
REQUIRED 


for THIS RELAY... 


The WARD LEONARD Midget Metal Base Relay measures only 
114," in height. Its sturdy design permits continuous service on standard 
AC and DC voltages up to 110-115V. This double pole, double throw 
relay has the silver-to-silver contacts, characteristic common to all 
Ward Leonard Relays. 


@™) Relay Bulletins 


Bulletins are available describing light, intermediate and 


heavy duty relays in various contact combinations, high 
voltage relays, metal and molded base midgets, aircraft 
power relays, transfer relays, sensitive relays, thermal 
and motor driven time delay relays, latch-in relays, and 
various types of radio relays. Send for the data bulletins 


of interest to you. 


RELAYS » RESISTORS » RHEOSTATS 


Electric control (WL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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easy does it 
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tions that can be secured in the Master Line, 
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line of motor equipment available. 

Single phase, squirrel cage, slip ring, multi- 
speed, synchronous, direct current, Pere etT eh 
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elevator, hoist, reversing, gearhead, Speed- 
rangers, Unibrake, vertical and horizontal 
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Investigate Master's unusual ability to 
Te eA us lh mde 


To ALM) eb aoa be 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 


Telechron Electric Timekee a 


Warren Telechron Co., Ashland, Mass. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17,N.Y. 
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